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OBJECTS 


OF  THE 


EPIDEMIOLOGICAL    SOCIETY. 


The  Epidemiological  Society  was  instituted^  in  1850,  for  the 
study  of  Epidemic  and  Endemic  Diseases,  with  special  reference 
to  the  investigation  of  (a)  the  various  external  or  physical  agencies 
and  the  different  conditions  of  life  which  favour  their  development 
or  influence  their  character;  and  (b)  the  sanitary  and  hygienic 
measures  hest  fitted  to  check,  mitigate,  or  prevent  them. 

Under  the  term  *'  Epidemic^'  are  included  almost  all  the  diseases 
which  have  of  late  years  heen  classified  under  the  head  sometimes 
of  '♦Zymotic,"  and  at  other  times  of  "Miasmatic,"  diseases.  The 
class  comprises  not  only  the  complex  group  of  Continued  and 
Periodic  Fevers,  as  well  as  the  genuine  Exanthemata,  hut  also 
Diarrhoea,  Dysentery,  and  Cholera,  Hooping  cough  and  Influenza, 
Diphtheria  and  Cynanche,  etc.,  etc. 

Many  diseases  usually  occurring  in  isolated  or  sporadic  cases, 
and  arranged  as  ''  local  diseases"  or  "diseases  of  particular  organs," 
and  "constitutional  diseases"  or  "diseases  of  uncertain  eeat," 
assume  at  times  an  epidemic  character ;  such  as  ophthalmia  and 
certain  diseases  of  the  skin  in  workhouses,  schools,  prisons,  etc. ; 
infantile  convulsions  and  tetanus  in  lying-in  hospitals,  etc. ; 
erysipelas  and  pysemia  in  infirmaries;  scurvy,  ulcers,  and  hoils 
in  ships. 

Special  endemic  or  indigenous  diseases,  peculiar  and  limited  to 
certain  districts  or  regions  of  countries,  such  as  the  goitre  and 


erefiftorm  of  Alpine  valleys;  the  pellagra  of  LomlMirdy  and  odier 
dMifieto  of  Italy,  etc.  ;  the  leprosy  of  the  West  Indies,  Spain, 
Xonray,  etc* ;  the  beriberi  of  some  parts  of  India — come  strictly 
within  the  province  of  the  Society's  inquiries.  More  chrome  in 
ehi^iteUr,  and  more  persistent  from  year  to  year  than  genuine 
KyiA^ffAc  maladies,  these  Endemic  diseases,  being  generally  aaso- 
^*t«d  with  a  depraved  or  cachectic  condition  of  the  resident 
pfypfilation,  present  an  important  field  of  hygienic  research. 

While  the  chief  object  of  the  other  medical  societies  of  the 
iMpeiropolis  is  the  investigation  of  the  physiological,  pathological, 
and  therapeutic  relations  of  diseases,  that  of  the  Epidemiological 
0oeiety  is  specially  the  study  of  their  etiological  or  causal  relations 
and  th4r  influences  of  locality,  climate  and  season,  diet  and  occu- 
pation, ete«,  etc«,  on  their  rise,  dissemination,  and  continuance. 

]>i«ea»es  are  looked  at  not  so  much  in  detail  as  in  the  aggregate ; 
Wti  in  individual  cases,  but  in  groups  and  successions  of  cases ;  and 
fioi  in  one  place  only,  but  over  wide  and  varied  areas  of  observation. 
It  is  as  a  branch  of  Natural  History  rather  than  of  technical  medi* 
eine  thai  the  Society  seeks  to  render  the  knowledge  of  epidemics 
and  endemics  more  accurate  and  complete. 

The  range  of  inquiry  comprehends  some  of  the  most  curious  and 
important  problems  which  can  engage  the  attention  not  only  of 
the  physician  and  philosophic  naturalist,  but  also  of  the  legislator 
and  statesman,  and  indeed  of  all  who  interest  themselves  in  what 
concerns  the  health  and  welfare  of  communities  and  peoples. 

The  question  as  to  the  Oeneaia  of  the  great  group  of  Idiopathio 
Fevern  still  awaits  a  much  stricter  and  more  elaborate  investigation 
than  it  has  yet  received  from  the  profession. 

The  part  which  ContagioHf  or  the  property  of  communicability 
from  person  to  person,  plays  in  the  dissemination  of  various 
diseases,  continues  to  be  a  fruitful  source  of  discussion  among 
medical  men,  and  of  perplexing  anxiety  to  the  public.  In 
connexion  with  this  question,  the  important  international  sub- 
jects of  Quarantine  and  Prophglactic  Medicine  have  to  be  con- 
sidered. 

The  influence  of  the  Sanitary  condition  of  places  and  dwellings 
on  the  development  and  course  of  Zymotic  diseases  is  another 


important  question.  Happilyi  general  attention  is  much  drawn  to 
this  subject  in  tlie  present  day,  and  it  is  therefore  very  needful  to 
enlighten  and  guide  the  public  mind. 

Some  diseases  are  much  more  influenced  by,  and  amenable  to, 
ordinary  sanitary  precautions  than  others.  To  distinguish  the  one 
class  from  the  other,  and  to  determine  to  what  extent  the 
drainage  of  lands  and  towns,  the  removal  of  surface  nuisances, 
the  due  supply  of  pure  water,  etc.,  affect  the  spread  and  malig- 
nancy of  each,  is  a  point  requiring  much  consideration.  Sanitary 
and  preventive  medicine  has  always  engaged  much  of  the  Society's 
attention,  and  this  too  in  respect  not  only  of  towns  and  villages  at 
home  and  in  our  colonies,  but  also  of  the  barracks  and  cantonments 
of  our  troops,  of  our  ships  both  of  war  and  commerce,  and  of  our 
docks  and  harbours. 

Topographical  Medicine,  although  one  of  the  most  useful  and 
attractive  departments  of  medical  research,  has  not  yet  been  in- 
vestigated with  the  care  it  deserves.  We  are  still  without  any 
medical  topography  of  our  own  country ;  and  yet  such  a  work 
could  not  fail  to  bring  a  rich  harvest  of  practical  benefits.  The 
knowledge  of  the  topographical  distribution  of  epidemic  diseases 
over  the  length  and  breadth  of  our  land  might  lead  to  many  useful 
as  well  as  interesting  results.  Such  an  inquiry  may  well  engage 
the  attention  of  other  medical  Societies,  in  co-operation  with  the 
Epidemiological. 

Similar  inquiries  are  needed  in  the  colonial  and  other  dis- 
tant possessions  of  the  British  crown.  To  take  but  one  ex- 
ample:— What  good  might  not  be  expected  from  a  systematic 
topographical  survey  of  India,  through  the  agency  of  the  medical 
officers,  military  and  civil,  scattered  over  every  part  of  that  empire  ! 

The  Geography  of  Epidemic  and  Endemic  Diseases  presents  a 
still  wider  field  for  research,  and  is  one  which  the  Society  is 
desirous  to  cultivate.  It  is  of  course  but  an  expansion  of  topo- 
graphical medicine,  embracing  not  any  one  country  or  region,  but 
the  large  divisions,  and  even  the  entire  extent  of  the  world's 
surface.  Some  of  these  diseases  appear  to  be  really  *  pandemic,' 
in  other  words,  to  have  invaded  all,  or  almost  all,  peoples;  while 
other  members  of  the  class  have  hitherto  been  limited  to  much 


narrower  bounds.  It  is  the  province  of  geographical  medicine  to^ 
collect  and  record  all  facts  illustrative  of  this  department  of  noso- 
logical research. 

The  Chronology  of  Epidemics  is  another  subject  which  demands 
inquiry.  Its  importance  was  better  recognised  by  some  of  the 
ablest  physicians  in  the  17th  and  18th  centuries,  than  it  has  been 
during  the  present  one.  The  want  of  reliable  registers  of  the  rise, 
progress,  and  continuance  of  epidemic  visitations,  in  conjunction 
with  accurate  data  as  to  the  meteorological  and  other  physical 
phenomena,  prior  to  their  advent  and  during  their  prevalence,  is 
much  felt  by  all  inquirers.  Such  registers  are  indispensable  for 
the  progress  of  Epidemiology  as  a  branch  of  science. 

The  systematic  Registration  of  Diseases^  as  well  as  of  the  mere 
mortality  resulting  therefrom,  among  large  sections  of  the  civil 
population,  and  on  the  plan  followed  out  in  the  annual  Medical 
Returns  of  the  Army  and  Navy,  has  been  strongly  urged  on  the 
Poor-Law  Board  by  the  Society. 

A  knowledge  of  Epizootics^  or  epidemic  diseases  among  the 
lower  animals,  whether  contemporaneous  or  not  with  such  diseases 
in  the  human  family,  is  also  sought  to  be  obtained.  The  subject 
of  Epiphytics,  or  vegetable  blights,  etc.,  likewise  demands  attention. 

It  will  thus  be  seen  that  the  labours  of  the  Society  are 
directed  to  the  investigation  of  many  of  the  most  important 
problems  of  State  Medicine  and  of  public  Hygiene  in  their 
widest  and  most  comprehensive  acceptation,  and  throughout  all 
countries  and  nations.  The  Epidemiological  is  thus  truly  an  Inter- 
national Society. 

For  the  successful  prosecution  of  such  works,  the  cordial 
co-operation  of  medical  men,  not  only  at  home,  but  in  all 
our  colonies  and  possessions  abroad,  as  well  as  in  foreign  countries, 
is  most  necessary. 

The  medical  officers  of  the  Army  and  Navy  enjoy  singularly 
favourable  opportunities  for  the  study  of  epidemic  diseases,  and  of 
the  circumstances  attending  their  development,  in  the  most 
different  climates  and  regions.  To  these  gentlemen,  and  also  to 
their  professional  brethren  resident  in  the  scattered  colonial  and 
other  possessions  of  the  empire,  the  Council  appeal  with  earnestness 


for  assistance  in  the  task  they  are  endeavouring  to  perform.  No 
other  country  possesses  within  its  own  dominions  so  wide  and  so 
Varied  a  field  of  observation  as  Great  Britain,  It  behoves,  there- 
fore the  medical  profession  to  profit  by  such  an  advantage,  for  the 
cultivation  of  science,  and  for  the  promotion  of  the  welfare  and 
happiness  of  mankind. 
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Gentlemen, — Since  the  commencement  of  the  last  Session, 
the  physician  who  from  its  foundation  in  1850  till  two  years 
since  presided  over  the  Epidemiological  Society  has  passed 
from  among  us.  Learned,  and  possessed  of  considerable  in- 
tellectual power,  accomplished  and  refined,  unobtrusive  and 
gentle  in  manner,  the  type  of  an  amiable  man,  Dr.  Babing- 
ton  was  loved  and  respected  by  all  acquainted  with  him. 
His  powers,  knowledge,  and  influence  he  was  at  all  times 
willing  to  exert  in  the  cause  of  humanity  and  his  art.  And 
no  small  additional  praise  of  him  it  is  to  say  that,  although 
a  practical  and  practising  physician,  he  never  wrote  anything 
which  can  be  supposed  to  have  been  dictated  by  other  motives 
than  a  desire  to  advance  or  to  diffuse  knowledge,  and  that  he 
wrote  nothing  which  did  not  answer  the  end  for  which  it 
was  written.  No  one  feels  more  strongly  than  I  do  how  in- 
adequately I  can  fill .  the  place  in  this  Society  which  Dr. 
Babington  so  long  held,  and  which  our  second  president  so 
ably  occupied.  The  time  at  my  disposal  is  short — so  short 
that  I  could  not  hope,  had  I  the  ability,  to  advance  our  know- 
ledge. Nor  should  I  have  responded  to  the  offer  of  the 
Council  had  I  not  been  told  that  positions  which  I  happen 
to  fill  would,  in  their  opinion,  render  me  of  service  to  the 
Society  when,  as  often  happens,  it  has  to  communicate  with 
other  authorities.  This  evening  I  shall,  it  seems  to  me,  be 
best  performing  the  duty  of  my  post  by  reviewing  from  a 
particular  point  of  view — namely,  from  that  which  every 
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practitioner  of  medicine  necessarily  occupies, — rerj  briefly 
and  in  general  terms,  that  great  group  of  diseases  to  the  in- 
vestigation of  the  laws  of  a  single  class  of  which  this  Society 
especially  devotes  its  labours.  I  review  the  whole  group, 
because  the  diseases  constituting  it,  dissimilar  as  they  are  in 
their  pathology,  are  so  intimately  connected  in  their  etiology 
that  the  removal  of  the  causes  of  one  of  the  group  would 
certainly  and  greatly  diminish  the  mortality  from  all. 

To  cure  disease  was  the  great  aim  of  medicine  in  the  last 
century.  The  idea  of  the  vast  majority  of  the  public  on  me- 
dical subjects  is  the  popular  expression  of  the  views  held  by 
the  physicians  of  the  generation  just  gone.  The  present 
popular  idea  of  the  science  and  art  of  medicine  is  that  it 
aims  chiefly  at  the  discovery  of  special  cures  for  all  special 
diseases.  During  the  past  few  months  the  authoritative  utter- 
ances of  the  daily  journals  have  aflforded  the  clearest  proof 
of  the  truth  of  this  assertion.  What  is  the  use  of  veterinary 
art  if  it  cannot  tell  the  public  a  cure  for  the  cattle- plague  ? 
What  is  the  use  of  the  science  and  art  of  medicine  if  it  can- 
not point  out  to  us  a  cure  for  cholera?  Such  has  been  the 
substance  of  many  articles  in  the  journals,  which  are  the  re- 
flex of  the  popular  ideas  of  the  day. 

The  asking  such  questions,  as  well  as  the  filling  of  column 
after  column  of  the  same  journals  with  alleged  specific  cures 
and  discussions  on  specific  modes  of  treatment  of  cholera  and 
of  cattle-plague,  aflford  practical  evidence  of  the  ignorance  of 
the  public  on  medical  subjects. 

In  regard  to  the  cattle- plague,  the  trying  proposed  spe- 
cifics and  seeking  new  specifics  was  indeed  grasping  at  a 
shadow,  in  place  of  taking  the  substance  oflFered  by  one  of 
the  most  distinguished,  best-informed,  and  able  of  our  vete- 
rinary surgeons. 

No  one  acquainted  with  the  present  state  of  the  science 
and  art  of  medicine  will  for  a  moment  question  that  to  pre- 
vent disease  is  its  first  and  most  important  aim.  That  this  is 
the  great  aim  of  medicine  is  a  statement  made  in  the  opening 
lecture  of  all  teachers  of  medicine,  and  in  all  their  subsequent 
teaching  they  never  lose  sight  of  the  fact.  We  spend  time 
at  the  bedside  in  elaborating  the  history  of  cases  and  estab- 
lishing diagnosis,  and  hours  in  the  dead-house,  that  we  may 
throw  a  little  more  light  on  the  mode  of  attaining  this  the 
great  aim  of  our  profession.  Failing  to  prevent,  medicine 
strives  to  cure ;  unable  to  cure,  it  strives  to  lengthen  life, 
and  by  lengthening  life  often  saves  life ;  and  failing  in  all 
these,  it  can  still  be  of  service  to  large  numbers  by  alleviat- 
ing sufiTering. 
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Diseases  have  been  grouped  under  the  heads  preventable 
and  non-preventable;  and  although  there  are  a  considerable 
number  which  belong  to  the  debatable  ground,  and  many 
which  can  only  be  diminished  in  frequency  and  severity,  it 
is  of  practical  importance  that  the  fact  of  the  existence  of  a 
great  group  of  preventable  diseases  should  be  often  and 
often — ^it  cannot  be  too  often — ^urged  by  our  profession,  col- 
lectively and  individually,  on  the  general  public. 

In  his  well-known,  remarkable,  and  able  paper.  Dr.  Green- 
how  attempted  to  estimate  the  undoubtedly  preventable 
mortality  from  disease.  He  compared  the  death-rate  of  the 
healthiest  registration  districts  in  England  with  that  of  the 
least  healthy,  and  then  ascertained  the  diseases  from  which 
the  excess  in  mortality  arose.  These  diseases  should,  he 
argued,  be  able  to  be  so  reduced  in  frequency  in  the  un- 
healthy districts  as  to  bring  down  the  death-rate  of  the  now 
unhealthy  districts  to  a  level  with  that  of  the  healthy  districts 
— to  reduce  the  86  death-rate  of  Liverpool  to  the  17  death- 
rate  of  group  C. 

There  is,  however,  another  mode  of  estimating  generally 
the  enormous  amount  of  life  sacrificed  unnecessarily — e.  e.,  of 
deaths  from  preventable  diseases — viz.,  to  consider  what  dis- 
eases experience  has  proved  to  be  due  to  definite,  well-ascer- 
tained causes,  and  then,  having  regard  generally  to  the  direct 
and  indirect  mortality  of  those  diseases,  to  examine  how  far 
their  causes  are  practically  removable.  Much  of  this  figures 
cannot  express — the  Registrar- General's  returns  cannot  show. 
He  who  practises  medicine  on  a  large  scale  among  the  poor 
alone  can  appreciate  it,  and  that  necessarily  only  approxi- 
mately and  in  a  general  way. 

First  among  preventable  diseases  I  will  place  one,  the  mor- 
tality from  which,  in  London,  at  least,  is  so  great,  as  beyond 
question  to  swell  largely  the  death-rate  of  children  under  two 
years  of  age,  and  yet  one  that  has  no  place  in  the  Registrar- 
General's  returns.  I  mean  rickets,  the  English  disease,  as 
it  was  formerly  called.  Not  one  child  ought  to  die  from 
rickets  itself,  and  death  from  its  consequences  ought  to  be 
extremely  rare;  and  yet  the  mortality  from  rickets,  from  dis- 
eases which  would  not  occur  but  fpr  the  pre-existing  rickets, 
and  from  diseases  which  would  be  trifling  but  for  the  co- 
existence of  rickets,  is  enormous.  Laryngismus  stridulus, 
chronic  hydrocephalus,  teething,  convulsions,  atrophy,  disease 
of  spleen  and  of  liver,  remittent  fever,  tabes  mesenterica, 
spinal  disease,  bronchitis,  diarrhoea,  measles,  whooping- 
cough, — these  are  some  of  the  names  under  which  deaths 
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really  due  to  rickets  appear  in  the  Registrar-General's  re- 
turns. 

Syphilis,  like  rickets,  is  a  preventable  disease.  The  mor- 
tality from  syphilis  is  far  greater  than  appears  in  the  Regis- 
trar-General's returns.  It  is  only  in  recent  times  that  phy- 
sicians have  begun  to  appreciate  the  gravity  of  the  chronic 
constitutional  consequences  of  this  affection  on  the  individual 
and  on  his  offspring.  The  frequency  with  which  cases  of 
hepatic  disease,  of  so-called  tubercular  phthisis,  of  Bright's 
disease,  of  brain  disease,  are  referable  directly  to  syphilis,* 
and  the  many  cases  of  so-called  strumous  disease  in  the  child 
due  to  inherited  syphilis,  becomes  daily  more  apparent, 

Strumosis  and  tuberculosis  are  induced  in  a  large  propor- 
tion of  cases,  and  the  development  of  tubercle  determined  in 
a  still  larger  proportion  of  the  cases  of  unavoidable  tubercu- 
losis, by  preventable  causes.  Strumosis  and  tuberculosis  have 
no  place  in  the  Registrar- General's  returns;  and  yet  to  the 
pre-existence  of  these  diseased  states,  in  a  large  proportion 
of  cases,  is  due  the  death  in  scarlet  fever,  in  measles,  whoop- 
ing-cough ;  and  but  for  these  states  how  large  a  number  of 
cases  of  Bright's  disease,  hepatic  disease,  and  puerperal  mis- 
chief would  never  have  occurred. 

Delirium  tremens  and  cirrhosis  of  the  liver  are  as  certainly 
preventable  diseases  as  are  syphilis  and  rickets. 

Gout  and  its  concomitant,  Bright's  disease,  etc.,  are  the 
consequences,  in  a  large  proportion  of  cases,  of  preventable 
conditions. 

Of  scurvy  and  the  diseases  due  to  the  injurious  influences 
consequent  on  the  exercise  of  certain  trades,  I  will  not  now 
speak.  They  are  too  numerous  to  be  considered  even  briefly 
on  such  an  occasion  as  this.  That  they  are  to  a  great  extent 
preventable,  no  one  can  doubt. 

Passing  from  these,  we  have,  lastly,  those  preventable  dis- 
eases in  the  consideration  of  which  our  Society  is  especially 
interested — viz.,  the  whole  class  of  zymotic  diseases. 

The  causes  exciting  or  permissive  of  all  the  preventable 
diseases  I  have  enumerated  are — impurity,  excess,  or  defici- 
ency of  food,  air,  clothing,  light,  or  exercise,  sexual  excite- 
ment, and  inherited  tendency.  As  the  individual,  society,  or 
law  can  regulate  or  guide  the  supply  of  these  agents  of  health 
and  of  disease,  to  some  extent  at  least,  it  is  clear  that  to  that 
extent  diseases  due  to  them  are  preventable.  Although  no 
one  of  these  diseases  could,  by  the  spread  of  practical  know- 
ledge, by  care  or  watchfulness  on  the  part  of  society,  or  by 
any  law>  or,  with  the  exception  of  one,  by  any  moral  change 
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in  individuals,  be  altogether  prevented ;  although,  in  the  best 
conceivable  condition  of  society,  cases  of  these  diseases  would 
be  present  among  us,  the  mortality  from  them  might  be  enor- 
mously diminished,  and  thus  the  annual  mortality  be  reduced 
far  below  the  ideal  of  perfection  of  the  Registrar-General — 
17  per  1,000  living. 

There  are  three  modes  of  effecting  this  diminution : — 
1  St.  By  the  spread  of  the  knowledge  of  sanitary  laws.  Prac- 
tical knowledge  of  this  kind  can  be  spread  only  by  constant 
reiteration.  One  constantly  meets  persons,  accomplished  and 
highly  educated,  who  would  be  ashamed  to  be  ignorant  of 
classical  and  mathematical  knowledge,  and  are  yet  even  now 
practically  ignorant  of  the  simplest  sanitary  laws.  Not  long 
since,  I  saw  a  body  of  men  lodged  for  mojaths,  by  the  autho- 
rity of  highly  educated  gentlemen,  in  rooms  where  each  man 
had  considerably  less  than  two  hundred  cubic  feet  of  breath- 
ing space.  Again,  who  is  not  acquainted  with  towns  spring- 
ing up  under  the  fostering  care  of  rich  and  influential  pro- 
prietors, without  any  other  mode  of  drainage  than  the  col- 
lection of  the  filth  of  each  house  into  its  own  cesspool,  and 
no  other  supply  of  water  than  surface-pumps.  Death  on  a 
large  scale  must  be  the  necessary  result,  and  that  before  the 
Sanitary  Act  of  1866  can  prevent  it.  These  things  could 
not  be  if  the  public  had  practically  realised  the  truth  and 
force  of  sanitary  laws.  No  one  could  then  act  thus.  None 
could  sin  from  ignorance,  and  the  force  of  public  opinion 
would  be  too  strong  for  greed  to  give  power  to  a  man  or 
even  to  a  company  to  withstand  it.  Who,  knowing  the  im- 
portance of  the  study  of  sanitary  laws,  does  not  heartily 
join  in  the  "  hope  that  one  day  our  University  will  teach  the 
doctrines  of  public  health,  and  recognise  those  doctrines  in 
granting  degrees"?  Line  upon  line,  precept  on  precept, 
example  on  example,  must  be  placed  before  the  public.  In 
season  and  out  of  season,  we  must  force  the  subject  forward. 
We  must  consent  to  be  considered  bores,  as  all  sanitary  re- 
formers have  been,  if  we  would  have  the  public  so  indoc- 
trinated with  the  science  of  health  as  to  carry  its  laws  into 
practice. 

J2nd.  By  the  force  of  special  legal  enactment.  When  a 
man's  acts  are  calculated  directly  to  endanger  his  neigh- 
bour's health,  then  the  law  should  interfere  to  restrain  him 
from  the  commission  of  those  acts.  Again,  when  the  united 
simultaneous  action  of  many  is  required  for  the  performance 
of  some  work  essential  to  the  public  health,  the  force  of  law 
is  necessary,  in  the  great  majority  of  instances,  to  secure 
such  action. 
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Srd.  By  the  philanthropic  efforts  of  the  wealthy,  the  health 
of  the  poor  may  be  directly  improved,  and  indirectly  the 
death-rate  of  rich  and  poor  diminished. 

I  will  now  consider  the  several  preventable  diseases  just 
enumerated,  and  endeavour  to  apportion  to  each  its  causes, 
and  so  to  estimate  to  what  extent  inevitable  conditions,  want 
of  acquaintance  with  the  present  state  of  sanitary  knowledge, 
the  indifference  of  society,  and  defect  in  our  laws  are  seve- 
rally answerable  for  the  deaths  from  these  diseases.  By 
doing  this  we  shall  gain  a  position  from  which  to  judge  how 
far  or  to  what  extent  these  diseases  are  likely  in  years  to 
come  to  be  prevented  in  practice. 

The  causes  of  rickets  are,  poorness  of  the  mother's  blood, 
errors  in  diet,  t.  e,^  feeding  the  child  with  food  unsuited  to 
its  wants  and  to  its  digestive  powers — and,  as  subsidiary 
causes,  deficient  light  and  impure  air,  produced  especially 
by  overcrowding  of  the  sleeping  room.  Poverty — inevitable 
poverty — plays  a  great  part  in  the  production  of  some  of 
these  causes.  If  society  did  its  duty  in  providing  suitable 
abodes  for  the  poor  they  would  suffer  little  from  the  want  of 
light  or  overcrowding  at  night.  The  anaemia  of  the  mother 
would  be  less,  and  her  blood  better  fitted  to  nourish  the 
infant.  Ignorance  of  the  proper  mode  of  feeding  the  child 
assists  in  the  production  of  rickets  in  a  larger  degree  than 
poverty.  Judging  from  my  own  experience,  I  should  say 
that  rickets,  so  severe  as  to  lead  even  indirectly  to  death, 
would  be  comparatively  rare  did  the  poor  know  how  to  feed 
a  young  child — were  the  poor  aware  of  the  necessity  of  the 
infant  being  fed  with  food  fitted  to  its  age.  Law  can  do 
something  here  ;  for  it  can  make  compulsory  the  teaching  of 
the  practical  laws  of  health  in  all  schools  supported  in  any 
degree  by  the  public  money.  To  teach  young  girls  how 
not  to  destroy  their  future  children,  is  surely  as  important 
as  to  teach  them  much  of  what  is  now  considered  essential 
for  them  to  know.  I  would  have  an  infant  nursery  attached 
to  every  national  girls'  school,  so  that  the  girls  might  be 
practically  taught  how  to  fulfil  their  practical  duties  to  their 
family  and  to  society.  Diffusion  of  practical  knowledge  is 
the  great  preventive  remedy  of  rickets.  Law  can  aid  in  the 
spread  of  that  knowledge,  and  society,  if  it  did  its  duty, 
would  remove  the  subsidiary  causes  of  want  of  light  and 
overcrowding.  Inevitable  poverty  might  possibly  still  keep 
rickets  in  a  grave  form  among  us,  but  were  rickets  kept 
within  unpreventable  limits  the  death-rate  of  infants  in 
London  would  be  perceptibly  diminished. 
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losis  is  transmitted  from  parent  to  child,  is  one  of  the  best 
established  facts  in  medicine.  The  extreme  frequency  of 
tubercular  diseases  in  some  circumscribed  country  districts 
is,  in  part  at  least,  explicable  by  the  frequency  of  intermar- 
riage amongst  persons  living  in  such  districts ;  and,  con- 
versely, the  exemption  of  particular  circumscribed  districts 
from  tubercular  disease  is  in  part  due  to  the  same  cause.  In 
the  one  case,  from  some  special  circumstance,  tuberculosis 
has  been  introduced  into  the  district,  and  then  spread  in  it 
from  the  cause  I  have  mentioned — i.  e.,  intermarrying.  In 
the  other  case,  the  freedom  from  the  disease  of  the  district 
at  any  given  time  is  the  cause  of  its  continued  freedom. 
Intermarriage  of  the  inhabitants,  the  disease  being  present, 
spreads  it  far  and  wide ;  intermarriage  of  the  inhabitants,  the 
disease  being  absent,  prevents  its  introduction.  Dr.  Christi- 
son,  in  his  able  address  to  the  Sanitary  Association  in  1868, 
omitted,  it  seems  to  me,  to  give  its  due  weight  to  this  cir- 
cumstance when  estimating  the  causes  of  the  relative  fre- 
quency of  tubercular  disease  in  different  localities.  Very 
little  can  be  done  to  prevent  so  much  of  tuberculosis  as  is 
due  to  transmission  from  parent  to  child.  The  spread  of 
knowledge  may  do  a  little.  But,  seeing  the  frequency  with 
which  tuberculosis  in  its  most  intense  form  is  produced  in 
the  children  by  the  intermarriage  of  men  and  women  as  well 
acquainted  with  the  facts  of  inherited  disease  as  we  are,  the 
hope  of  diminishing  tuberculosis  by  the  spread  of  this  kind 
of  knowledge  is  indeed  small.  As  to  the  causes  of  acquired 
tuberculosis,  they  are  errors,  especially  deficiency  of  food, 
clothing,  air,  exercise  and  light,  and  previous  diseases.  Tu- 
berculosis may  be  developed  from  these  causes ;  but  the  pre- 
ventable death-rate  is  especially  increased  by  the  eflFects  of 
these  causes  in  determining  the  formation  of  tubercle  in 
those  who  inherit  tuberculosis,  and  it  may  be  only  in  trifling 
degree.  Doubtless,  poverty,  inevitable  poverty,  necessitates 
the  exposure  of  large  numbers  to  these  causes  of  tubercu- 
losis and  tuberculisation.  But  as  in  rickets,  so  in  tuberculosis 
and  tuberculisation.  Ignorance  of  the  proper  mode  of  feed- 
ing her  child,  of  the  necessity  for  it  of  fresh  air  and  of  light, 
leads  the  mother  to  induce  or  intensify  those  diseases  in  her 
children — to  cause  the  death  of  her  child,  or  to  render  it 
liable  as  it  grows  older  to  be  aflfected  by  causes  which  other- 
wise would  have  been  innocuous.  Society  might  do  very 
much  by  providing  the  poor  with  residences,  and  with 
grounds  in  cities  for  exercise,  where  they  could  have  light 
and  air.     It  is  not  charity  that  is  asked ;  but  the  rich  can  do 
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that  for  the  poor  which  no  forethought,  no  economy  of  their 
oM'n  could  effect.  Capital  is  required.  Law  can  do  mach 
by  enforcing  proper  practical  sanitary  education,  by  regu- 
lating more  perfectly  workshops — t.  e.,  by  inspecting,  &c. 
Machinery  must  be  properly  protected,  so  that  no  life  may 
be  lost  by  the  careless  or  unwary  being  entangled  among  its 
wheels  ;  but  for  every  one  that  could,  if  no  protection  were 
enforced,  be  quickly  killed  or  mutilated,  tens  of  thousands 
are  killed  or  reduced  to  ill-health,  and  pass  their  acquired 
disease  to  their  children,  by  the  want  of  stringent  and 
efficient  laws  regulating  the  size,  ventilation,  &c.,  of  our 
workshops.  The  Sanitary  Act  of  1866  may  do  a  little  to 
remedy  this  want ;  but,  unless  amended  and  made  far  more 
stringent  and  easy  to  put  in  force,  it  will  do  very  little. 

The  other  remaining  diseases  which  may  be  in  part  or  alto- 
gether prevented  are  the  so- called  Zymotic,  The  majority 
of  these  are  contagious,  and  all  have  a  specific  cause. 

Our  knowledge  has  advanced  so  far  as  to  enable  us  to  say 
that,  for  the  spread  of  contagious  diseases  generally ^  four 
things  are  essential: — 

1  St.  The  contagious  or  zymotic  substance :  be  this  germ 
or  seed,  animalcule  or  vegetable,  or  a  merely  chemical 
compound. 

2nd.  A  condition  of  atmosphere  or  of  surroundings  per- 
mitting the  life  or  stability  of  the  chemical  constitution  of  the 
contagious  or  zymotic  substance. 

3rd.  A  vehicle  for  the  conveyance  of  the  contagious  or  zy- 
motic principle  to  the  individual,  or  rather  to  the  part  of  the 
individual  from  which  it  can  enter  his  system. 

4th.  An  individual  to  receive  the  contagious  or  zymotic 
substance  whose  body  is  in  such  a  condition  that  in  it  the 
contagious  substance — germ,  seed,  animalcule,  or  mere  che- 
mical compound— can  multiply  itself. 

Our  knowledge  enables  us  to  state,  moreover,  that  any  one 
of  these  conditions  may  be  so  modified  by  art  as  to  favour  or 
stay  the  spread  of  contagion. 

As  special  diseases,  the  zymotic  or  contagious  substance  of 
which  is  certainly  always  about  us,  spread  at  times  easily, 
rapidly,  and  to  a  vast  number — *,  ^.,  become  epidemic, — and 
then,  having  reached  a  certain  degree  of  prevalence,  shrink 
to  their  former  dimensions,  one  must  admit  that  either 
changing  conditions  of  atmosphere  or  of  surroundings  give 
increased  activity  to  the  contagious  or  zymotic  substance  or 
that  usually  they  destroy  or  weaken  the  contagious  matter 
and  now  fail  to  destroy  its  life  or  stability  of  constitution  ;  or 
that  external  conditions  preceding  or  present  have  so  modified 
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the  system  of  individuals  as  to  render  them  more  susceptible 
to  the  action  of  some  one  special  zymotic  substance. 
With  reference  to  the  spread  of  zymotic  diseases. 

1.  While  we  know  nothing  of  the  nature  of  the  contagious 
or  zymotic  substance  of  any  one  of  them,  we  do  know  that  it 
is  present  in  a  special  state  of  activity  in  different  excreta  in 
different  diseases :  thus,  in  the  gastro -intestinal  secretions  in 
typhoid  fever,  cholera,  and  cattle-plague ;  in  the  skin  and 
throat  secretions  in  scarlet  fever;  in  the  throat  secretion  in 
diphtheria ;  in  the  pustular  matter  secreted  by  the  skin  in 
small-pox ;  in  the  discharge  from  wounds  in  pyaemia. 

2.  We  know  that  special  conditions  of  their  surroundings 
have  a  great  effect  in  favouring  the  spread  of  certain  zymotic 
diseases.  Thus  a  temperature  of  thirty-two  degrees  destroys 
the  poison  of  yellow  fever ;  free  dilution  with  fresh  air  ren- 
ders the  contagious  matter  of  typhus  innocuous. 

3.  Vehicle.  It  is  now  placed  beyond  question  by  the  la- 
bours of  Dr.  Snow,  confirmed  as  they  have  been  by  experi- 
ence, that  water  is  one  of  the  great  agents  in  diffusing  cho- 
lera; and,  if  possible,  it  has  been  more  unequivocally  proved 
that  typhoid  fever  is  carried  from  individual  to  individual 
in  the  same  way.  Pyaemia,  ichorsemia,  and  septicaemia 
spread  in  wards  by  the  morbid  secretions  of  one  patient 
being  applied  directly  to  some  raw  surface  on  another.  The 
cattle  plague  contagious  matter,  being  especially  contained 
in  the  intestinal  excreta,  was  conveyed  by  any  substance  to 
which  that  could  adhere. 

4.  Individuals.  Whatever  lowers  the  tone  of  the  nervous 
system  renders  men  peculiarly  susceptible  to  the  action  of  the 
contagious  substance  of  typhus — e.  ^.,  famine,  anxiety,  fear. 
Persons  suffering  from  scarlet  fever  and  from  Bright's  dis- 
ease are  in  a  state  favourable  to  the  occurrence  of  pyaemia ; 
those  who  have  recently  lived  in  a  cold  climate  suffer  more 
certainly  than  do  those  coming  from  hot  climates  when  ex- 
posed to  the  zymotic  principle  of  yellow  fever.  Dr.  Beale 
states  that  he  has  recently  observed  in  fatal  cases  of  cholera 
certain  changes  of  structure  in  the  intestine  which  must  have 
occurred  before  the  attack  itself. 

As  to  the  possibility,  degree,  and  modes  of  prevention  of 
the  zymotic  diseases. 

The  zymotic  element  of  some  diseases  that  from  time  to 
time  burst  out  with  violence — i.e.,  become  epidemic — is 
always  present.  The  epidemic  could  not  occur  unless  the 
zymotic  element  were  there.  So  that  one  great  measure  of 
prevention  is  the  destruction  of  the  zymotic  element  as  fast 
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as  created  by  chemical  agents.  The  general  and  perfect  use 
of  disinfectants  can  only  be  secured  by  the  diffusion  of 
knowledge — especially  in  regard  of  the  excreta  in  which  the 
zymotic  element  is  most  concentrated, — and  by  the  interven- 
tion of  the  law.  Law  has  attempted  to  secure  their  use  in 
some  cases  by  a  clause  in  the  Sanitary  Act  of  1866.  Bat 
their  best  action  can  only  be  secured  by  the  diffusion  of  prac- 
tical knowledge.  Air  and  water  are  two  most  easily  applic- 
able and  powerful  destroyers  of  the  commonest  zymotic  sub- 
stances. Society  and  law  can  secure  a  supply  of  these  for 
every  house. 

In  regard  of  the  zymotic  elements  of  diseases  not  always 
amongst  us.  By  strict  quarantine  laws  these  may  be  ex* 
eluded.  The  great  preventive  scheme  of  the  Conference  on 
Cholera  that  met  at  Constantinople  was  strict  qnarantine;, 
especially  between  India  and  £urope — a  most  vexatioos, 
roost  costly,  and  most  impracticable  scheme.  At  a  far  less 
cost  the  hygienic  condition  of  Great  Britain  might  be  so 
much  improved  as  to  prevent  the  spread  of  cholera,  even 
were  its  zymotic  element  constantly  among  us.  And  then 
the  improvement  in  our  hygienic  condition  to  snch  a  degree 
would  not  only  prevent  the  spread  of  cholera,  but  diminish 
the  mortality  from  almost  every  other  preventable  disease. 
Strict  quarantine  should,  it  seems  to  me,  be  enforced,  in  the 
present  state  of  the  world,  only  in  regard  to  those  diseases 
of  which  improved  hygienic  conditions  cannot  prevent  the 
spread..    The  cattle-plague  seems  to  be  such  a  disease. 

As  to  the  surroundings,  it  has  been  clearly  shown  that 
many  conditions  unequivocally  removable  favour  the  spread 
of  contagious  diseases.  Society  has  its  part  to  perform  in 
providing  proper  dwellings  for  the  poor — i.  c.,  dwellings 
proper  in  regard  of  air,  light,  drainage,  and  water-supply. 
Law  can  do  much  to  improve  surroundings  by  enforcing 
general  drainage  and  constant  and  sufficient  supply  of  pure 
water.  Great  influence  can  be  exerted  in  checking  the 
spread  of  the  zymotic  diseases  by  subjecting  to  strict  super- 
vision the  special  vehicles  by  which  each  is  known  to  be 
conveyed  from  individual  to  individual.  It  is  beyond  dis- 
pute that  water  has  been  in  many  cases  the  great  agent  in 
the  rapid  propagation  of  cholera  and  typhoid  fever  over  a 
district.  It  becomes  more  probable  with  every  searching 
investigation  into  local  outbreaks  of  cholera  and  of  typhoid 
fever  that  these  outbreaks,  so  terribly  destructive  to  life,  are 
the  result  of  the  admixture  of  the  zymotic  element  of  the 
one  or  the  other  with  the  drinking  water,  or  of  collections 
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of  fetid  gas,  or  of  such  close  packing  of  the  inmates  of  the 
house,  and  such  close  relations  of  the  inhabitants  to  each 
other,  that  the  excreta  of  the  first  person  aflFected  is  taken 
into  the  stomach  of  others. 

The  application  by  law  of  a  Sanitary  Act  capable  of  being 
worked  from  a  central  authority  by  the  means  of  inspectors, 
is,  it  seems  to  me,  the  great  remedy.  Inspectors  must  pre- 
cede, and  not  follow,  the  outbreak.  Dr.  Seaton's  late  inves- 
tigations into  the  outbreak  of  typhoid  fever  at  Tottenham 
show  the  importance  of  such  a  course.  The  inspectors,  and 
not  the  inhabitants,  should  set  the  law  in  motion.  As  the 
Act  is  now  practically  worked,  death  may  sweep  away  half 
a  town  or  village  before  the  Sanitary  Act  is  put  in  force. 
As  every  case  of  a  zymotic  disease  is  a  centre  from  which 
fresh  cases  may  spring,  the  country  at  large  is  interested  in 
the  sanitary  state  of  every  town,  every  village,  every  house. 
The  health  condition  of  the  town  therefore  should  be  regu- 
lated, not  by  the  will  of  the  inhabitants,  but  by  the  will  of 
the  whole  community — i.  e,,  by  some  central  authority. 

The  great  objects,  then,  in  the  prevention  of  the  present 
mortality  from  zymotic  diseases  are — 

To  exclude  or  destroy  the  zymotic  element. 

To  improve  the  surroundings,  so  that  the  conditions  may 
be  less  favourable  for  its  development,  and  that  fewer  indi- 
viduals who  suflFer  may  die. 

To  watch  carefully  the  vehicles  by  which  experience  has 
shown  the  zymotic  element  may  be  conveyed  to  others. 

To  render  individuals  less  susceptible  to  the  influence  of 
the  zymotic  element. 

These  objects  could  be  attained  in  a  great  measure,  and 
so  the  mortality  from  zymotic  diseases  be  very  greatly 
diminished, — 

By  the  spread  of  practical  sanitary  knowledge. 

By  society  providing  proper  residences  for  the  poor. 

By  law  really  and  at  once  enforcing  proper  drainage  and 
water-supply  and  preventing  overcrowding. 

Numerous  points  in  relation  to  the  zymotic  diseases  have 
to  be  cleared  up  before  we  can  reach  that  position  in  regard 
of  their  prevention  which  we  may  hope  one  day  to  attain. 

It  is  only  by  slow  degrees  that  the  profession  has  succeeded 
in  separating  some  of  those  diseases  from  each  other — small- 
pox and  measles,  measles  and  scarlet  fever,  rubeola  notha 
and  rubeola;  and  now,  for  the  prevention  of  the  zymotic 
diseases,  one  of  the  most  important  problems  in  practical 
medicine  has  to  be  solved — namely,  the  identity  or  non- 
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identity  of  several  of  these  specific  diseases  with  others  which 
resemble  them  in  some  of  their  most  prominent  symptoms. 

Cholera  is  contagious ;  on  this  point  there  is  no  longer 
question.  But  what  is  the  specific-cause  relation  between 
cholera  and  choleraic  diarrhoea,  and  between  severe  summer 
diarrhoea  and  choleraic  diarrhoea  ?  Is  cholera,  in  the  form 
of  choleraic  diarrhoea,  always  amongst  us  ?  Again,  what  is 
the  specific-cause  relation  between  angina  and  diphtheria — 
between  catarrh  and  influenza — between  dysentery  and  ty- 
phus ?  We  know  that  the  zymotic  element  which  produces 
contagious  pyaemia  may  be  generated  in  the  frame  of  man  de 
novo,  A  most  important  problem  to  be  solved  is  that  of  the 
spontaneous  origin  of  other  zymotic  diseases.  The  re- 
searches on  the  cattle  plague  have  demonstrated  how  small 
a  quantity  of  the  zymotic  element  adhering  to  fomites  may 
produce  that  disease  in  previously  healthy  animals.  Again, 
the  Cholera  Conference  considers  it  proved  that  the  evacua- 
tions of  cases  of  cholera  so  mild  as  to  merit  the  name  of 
choleraic  diarrhoea  only  can  communicate  cholera ;  as  modi- 
fied small-pox  may  be  the  most  virulent  form  of  that  disease. 

Other  points  that  require  establishing  are — 

To  what  extent  the  conditions  preceding  an  epidemic  in- 
fluence the  occurrence  of  that  epidemic 

The  different  effect  of  different  quantities  of  the  same 
zymotic  element. 

The  differences  in  the  degree  of  contagiousness  of  con- 
tagious diseases  at  different  stages  of  those  diseases. 

The  period  of  incubation  of  each,  and  the  circumstances 
which  shorten  or  lengthen  that  period. 

The  duration  of  the  stage  of  invasion. 

To  collect  evidence  on  these  points  and  others  of  similar 
kind  would  be  well  worthy  the  labour  of  this  Society. 

The  value  placed  by  a  community  on  individual  life  is 
one  of  the  great  tests  of  the  state  of  its  civilisation.  It 
speaks  but  little  for  our  advance  in  civilisation  that  the  death- 
rate  in  England,  due  as  it  is  in  so  great  a  degree  to  prevent- 
able causes,  should  still  be  what  it  was  twenty  years  since — 
that  the  death-rate  of  the  ten  years  *41-'50,  and  the  death- 
rate  of  the  ten  years  '51 -'60,  should  be  nearly  the  same.  It 
speaks  but  little  for  our  advance  in  civilisation  that  the  State 
at  once  spent  an  enormous  sum  and  made  most  excellent 
laws  when  oxen  suffered,  but  spends  with  a  niggard  hand 
and  frames  the  most  inefiicient  laws  when  the  lives  of  men 
are  at  stake.     What  will  the  Cattle-plague  Commission  &c. 
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have  cost  ?     What  has  been  spent  in  the  investigation  and 
prevention  of  cholera  ? 

Allowing  for  deaths  due  to  degenerations^  to  unavoidably 
deficient  and  impure  food,  to  unavoidable  want  of  clothing*, 
to  unavoidably  impure  air  and  defective  exercise,  to  indi- 
viduals' own  vice,  prejudice,  and  greed,  to  zymotic  causes 
which  no  forethought  or  care  could  avert,  there  still  remains 
an  enormous  preventable  mortality  due  to  ignorance  of  the 
simplest  laws  of  health,  of  the  necessities  of  the  body  in  re- 
gard of  air,  light,  exercise,  and  food — to  the  neglect  of  their 
duties  by  the  wealthy,  who  know  and  obey  those  laws,  but 
fail  to  give  the  poor  the  means  of  obeying  them  (short- 
sighted that  they  are :  the  zymotic  disease  that  carries  off 
the  rich  man   has  commonly  first   flourished  and  gained 
strength  among  the  poor) — to  the  inertia  of  the  Legislature, 
its  unwillingness  to  interfere  with  individual  action,  its  fear 
of  touching  vested  interests,  its  dread  of  offending  religious 
prejudices,  though  they  be  the  offspring  of  ignorance.     If 
of  money  matters  the  following  could  be  said,  how  much 
moi^e  true  is  it  of  sanitary.    How  strictly  it  applies  to  all  the 
Sanitary  Acts  yet  passed. 

^^  English  legislation  abounds  in  abortive  expedients.  It 
shrinks  from  difficulties.  There  is  very  commonly  an  ad- 
mitted evil,  and  very  obviously  only  one  real  remedy.  But 
very  often  that  real  remedy  is  painful,  and  if  public  atten- 
tion is  but  half  roused  to  the  subject,  we  are  apt  to  put  up 
with  some  half-measure,  which  gives  little  or  no  trouble, 
which  looks  as  if  it  might  mend  matters  a  little,  and  which 
has  no  disadvantage  save  that  it  is  not  a  searching  cure  of 
the  evils  to  be  remedied,  and  that  in  a  little  while  it  will  be 
forgotten  on  account  of  the  slightness  of  its  effect,  while  the 
malady  itself  will  rage  as  much  as  ever." 

Our  duties  are  clear  in  this  matter,  both  as  individuals  and 
as  a  Society — ^namely,  to  carry  out  in  regard  of  other  diseases 
what  we  have  to  some  extent  aided  in  effecting  with  reference 
to  small-pox :  to  collect  evidence,  to  disseminate  knowledge, 
to  spur  on  those  in  power  to  frame  laws  adequate  for  the  oc- 
casion ;  to  note  every  local  outbreak  of  epidemic  disease, 
and,  either  as  individual  members  of  the  Society  or  by  com- 
mittees, to  investigate  or  stimulate  others  to  investigate  the 
causes  of  such  outbreaks,  and  then  to  spread  the  knowledge 
thus  gained. 
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Mr.  President  and  Gentlemen, — At  the  request  of  your 
secretary,  Mr.  Radcliffe,  I  have  drawn  up  for  submission  to 
the  Society,  a  sketch  of  the  principal  recommendations  of 
the  International  Sanitary  Conference  of  Constantinople  for 
preventing  the  diffusion  of  epidemic  cholera,  and  for  the 
preservation  of  Europe  from  future  invasions  of  the  disease. 

The  Conference  has  concluded  that  epidemic  cholera 
originates  entirely  in  India,  and  never  in  Europe ;  that  it  is 
a  transmissible  disease,  following  in  the  wake  of  man,  and 
not  carried  by  the  atmosphere  to  long  distances ;  that  it  is 
spread  chiefly  by  the  evacuations  of  choleraic  patients ;  and 
that  it  rages  most  in  localities  which  are  in  bad  sanitary  con- 
ditions. It  believes  that  the  cholera-poison  may  adhere  to 
the  surface  of  clothes,  walls  of  houses,  insides  of  ships,  etc. ; 
and  that  these  may  be  the  means  of  communicating  the 
disease  to  persons  coming  within  their  reach. 

Starting  from  these  principles — the  grounds  of  which  it 
would  be  impossible  to  enumerate  in  the  compass  of  this 
paper, — ^it  has  based  its  measures  of  preservation ;  and  asserts 
that  Asiatic  cholera  is  to  be  met  by  measures  of  restriction 
of  intercourse  when  practicable,  by  measures  of  purification 
and  disinfection,  and  by  measures  of  hygiene. 

In  the  application  of  these  measures  the  Conference  has 
held  in  view  the  following  objects — viz. :  to  prevent  the 
development  and  the  spread  of  cholera  in  its  place  of  origin 
— ^in  India  itself,  and  its  exportation  therefrom ;  and,  in 
order  to  preserve  Europe,  to  check  its  advance  westward 
from  India ;  and  to  limit  its  diffusion  in  Europe  should  fresh 
invasions  occur. 

The  Conference  has  not  always  gone  into  very  minute 
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details  ;  but  has  rather  contented  itself  with  indicating  in  a 
broad  manner  the  nature  of  the  measures  to  be  taken,  leav- 
ing much  of  the  minutiae  to  be  settled  by  the  local  know- 
ledge of  those  who  will  apply  them. 

Inverting  the  order  of  enumeration  above  mentioned,  I 
will  speak  of  the  recommendations  in  the  following  order  : — 

1.  Of  the  sanitary  measures. 

2.  Of  the  measures  of  purification. 

3.  Of  the  measures  of  restriction. 

Sanitary  measures. — The  Conference  recognises  in  the 
fullest  manner  the  absolute  importance  of  attention  to  the 
sanitary  condition  of  localities  as  a  means  of  checking  the 
development  of  cholera  epidemics ;  and  adopts  the  principle 
that  against  these  safety  for  populations  is  to  be  found  in  the 
purity  of  their  air,  in  the  goodness  of  their  drinking-waters, 
and  in  the  cleanliness  of  the  soil  on  which  they  live.  In  ac- 
cordance with  these  views,  it  points  out  the  necessity  of 
sufficient  space  for  dwellings,  of  ample  room  for  lodging, 
and  of  free  ventilation  with  air  that  shall  be  pure.  To  ob- 
tain the  latter,  it  shows  that^  space  and  ventilation  being 
secured,  the  purity  of  the  atmosphere  depends  upon  the 
cleanliness  of  the  surface  of  the  soil,  and  the  non-impregna- 
tion of  its  substance  with  organic  decomposing,  and  especially 
cxcrementitious  matters.  It  believes  that  it  is  vain  to  expect 
that  a  town  shall  possess  a  pure  atmosphere,  one  in  which 
the  choleraic  poison  has  little  tendency  to  multiply,  if  the 
soil  is  loaded  with  these  matters.  Hence  the  greatest  care 
should  be  taken  to  prevent  its  infiltration  with  such.  FoV 
this  it  asks  for  the  abolition  of  all  privies,  with  cesspools  or 
wells,  and  the  substitution  for  them  of  movable  receptacles, 
such  as  earth-closets  or  "fosses  mobiles,"  which  can  be  fre- 
quently emptied  and  cleaned,  and  which  may  be  so  arranged 
that  faecal  matter  cannot  soak  into  the  soil.  The  contents 
should  be  carried  out  of  the  towns.  The  Conference  objects 
to  the  system  of  drains  or  sewers  in  communication  with 
houses,  holding  that  in  practice  we  cannot  prevent  the  diffu- 
sion of  noxious  gases  through  the  houses  in  connection  with 
them,  and  that  in  times  of  cholera  drains  may  spread  the 
disease  along  a  line  of  houses  in  communication  with  them  ; 
and  that,  owing  to  the  porosity  and  rapid  decay  of  masonry 
work,  they  readily  allow  of  the  impregnation  and  saturation 
of  the  ground  through  which  they  run  with  decomposing 
organic  matters.  When  used,  sewers  should  never  be  allowed 
to  empty  themselves  into  rivers,  and  waterclosets  should 
never   be  within  the  houses  themselves.     Burial-grounds 
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should  not  be  permitted  within  towns.  Slaughter-houses 
and  noxious  trades  should  be  forbidden.  Not  only  should  it 
be  an  object  to  prevent  all  human  organic  or  excrementitious 
matter  from  penetrating  into  the  soil  of  towns,  but  every  sort 
t)f  organic  refuse  should  be  speedily  removed,  before  the 
atmosphere  can  become  contaminated  by  their  decay  above 
or  under  the  ground.  In  short,  for  a  healthy  town,  no  de- 
composing organic  matter  should  penetrate  its  soil  or  rest 
upon  its  surface.  As  the  decomposition  of  organic  matters 
is  retarded  in  a  dry  soil,  towns  should  always  be  provided 
with  surface,  and  where  necessary  with  subsoil,  drainage. 
As  seaports  are  frequently  the  first  places  to  receive  arrivals 
from  infected  regions,  it  is  obvious  that  it  is  of  the  highest 
importance  to  place  them  in  healthy  states,  even  more  than 
it  is  for  inland  towns.  The  absolute  necessity  for  pure  water, 
and  the  great  danger  of  the  use  of  water  contaminated  by 
choleraic  matters,  are  pointed  out.  The  liability  of  contami- 
nation of  the  water  of  wells  or  streams  near  or  among  which 
cesspools  or  sewers  lie  is  shown,  as  well  as  its  unfitness 
for  use  under  any  circumstances,  and  especially  during 
cholera  epidemics.  It  proposes  filtration  or  boiling  for 
water  containing  ordinary  impurities,  where  none  other  can 
be  had. 

The  sanitary  conditions  insisted  on  by  the  Conference  de- 
mand for  their  perfection  the  exercise  of  public  and  private 
hygiene.  It  may  be  doubtful  how  far  in  the  present  state  of 
society  private  hygiene  will  assist  in  the  great  work ;  but  all 
that  may  be  called  public  hygiene  in  these  recommendations 
may  certainly  be  carried  out,  to  the  great  advantage  of  the 
populations  concerned.  Public  hygiene  can  regulate  the 
width  of  streets,  the  space  for  habitations,  the  space  for  in- 
dividuals, the  direction  and  the  termination  of  sewers  and 
drains,  the  description  of  privies,  the  scavengering  of  towns, 
and  the  provision  of  pure  water.  All  these  are  the  prime 
agents  in  combating  the  conditions  in  which  cholera  epi- 
demics flourish ;  and  if  they  could  be  faithfully  carried  out, 
as  they  might  certainly  be,  the  shortcomings  of  private 
hygiene  would  be  of  comparatively  little  moment.  The 
Conference  has  not  ignored  the  difficulties  of  obtaining  the 
desired  state ;  but  it  looks  forward  to  the  time  when,  to 
quote  its  own  words,  **  the  minds  of  all  men  shall  be  pene- 
trated with  the  truth  that  most  endemic  and  epidemic  diseases 
owe  their  violence  and  their  spread  to  the  massing  together 
of  people,  and  to  the  fatal  customs  prevalent  among  them. 
Then  all  will  understand  that  it  is  in  the  power  of  man,  at 
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the  same  time  that  it  is  his  duty,  to  overcome  by  his  efforts 
that  condition  which  he  has  created  by  his  ignorance/* 
These  measures  are  not  to  be  taken  only  when  cholera  epi- 
demics are  near,  but  should  be  acted  on  at  all  times  and  in 
all  seasons.  They  should  be  made  permanent  conditions.* 
They  may  be  costly,  and  they  are  in  opposition  to  the  sys- 
tem of  sewerage  in  practice  in  England.  It  is  probable, 
however,  that  reflection  will  show,  and  time  will  prove,  the 
much  greater  security  and  efliciency  of  systems  which  seek 
to  maintain  the  soil  free  from  dangerous  matters  over  those 
which  allow  them  to  permeate  its  substance.  I  will  conclude 
this  brief  outline  by  saying  that  the  Conference  believes 
that  if  man  is  to  be  preserved  from  cholera  epidemics,  he 
must  live  on  a  clean  soil,  drink  pure  water,  and  breathe  a 
sufficiency  of  pure  air,  and  that  under  these  conditions 
cholera  will  rarely  rage  around  him. 

The  sanitary  recommendations  are  not  confined  to  towns, 
but  extend  to  ships,  for  which  the  importance  of  the  limita- 
tion of  the  number  of  passengers,  free  ventilation,  and 
provision  of  pure  water  free  from  all  taint  of  choleraic  dis- 
charges, are  fully  insisted  on  in  the  recommendations  on 
naval  hygiene  and  its  appendix. 

Measures  of  purification. — To  destroy  the  poison  adherent 
to  surfaces,  and  to  prevent  these  from  becoming  sources  of 
danger,  disinfection  and  purification  of  houses,  ships,  cloth- 
ing, etc.,  are  required,  and  recommended  upon  the  same 
principle  as  they  are  for  other  contagious  diseases ;  but,  in 
the  opinion  of  the  Conference,  cholera  requires  in  addition 
the  chemical  disinfection  and  destruction  of  all  cholera 
evacuations,  both  of  confirmed  cholera  and  of  diarrhoea. 
These  should  always  be  disinfected  separately  from  common 
excreta,  and  never  mingled  with  the  contents  of  common 
privies  or  drains.  They  should  be  buried  deeply  out  of 
harm's  way,  and  where  they  cannot  infect  drinking-water. 
The  Conference  recommends  that  a  general  disinfection  of 
drains,  sewers,  privies,  and  cesspools  should  be  carried  out 
by  authority  throughout  the  duration  of  a  cholera  epidemic, 
and  until  its  extinction ;  that  this  disinfection  should  begin 
in  a  town  immediately  that  the  cases  of  diarrhoea  in  the  track 
of  an  epidemic  show  the  least  tendency  to  increase;  and 
that  the  use  of  all  common  privies  should  be  forbidden  to 
diarrhoeal  patients  during  the  prevalence  of  cholera.  All 
linen  soiled  by  cholera  evacuations,  or  which  has  been  in  use 
by  cholera  patients,  should  be  plunged  immediately  into 
solutions  containing  chloride  of  z^nc  or  lime,  or  chlorate  of 
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soda,  and  remain  irainersed  for  twenty-four  hours  before 
washing,  which  ought  to  be  thoroughly  done,  and  combined 
with  boiling  of  such  articles ;  and  that  all  articles  which 
cannot  be  so  treated,  such  as  bedding  and  thick  materials, 
should  be  burnt.  The  temporary  abandonment  of  infected 
houses,  barracks,  and  dwellings  of  all  kinds,  and  their  puri- 
fication by  free  ventilation,  sprinkling  or  washing  the  walls 
with  solutions  of  chloride  of  lime  or  carbolic  acid,  and  by 
the  difi'usion  of  sulphurous  or  nitrous  acid  gas,  or  chlorine 
gas,  and  whitewashing,  should  invariably  be  carried  out ; 
and  several  days,  at  least  eight,  should  be  allowed  to  elapse 
before  their  reoccupation.  Measures  of  similar  character 
are  recommended  for  contaminated  ships. 

The  purifying  agents  most  relied  on  are  chloride  of  zinc, 
sulphate  of  iron,  carbolic  acid,  sulphurous-acid  and  nitrous- 
acid  gases,  free  ventilation,  and  a  temperature  of  212  to  250 
degs.  Fahrenheit,  for  articles  that  can  be  submitted  to  it 
without  damage.  Certain  kinds  of  goods,  such  as  old  stuffs, 
rags,  skins,  etc.,  should  be  also  disinfected.  It  is  not  pro- 
posed to  submit  general  merchandise  to  disinfection.  The 
bales  of  goods,  however,  have  to  be  landed  when  a  ship  has 
to  be  disinfected. 

The  opinion  of  the  Conference  on  measures  of  disinfection 
and  purification  is  expressed  in  the  following  resolution  : — 
**  That  measures  of  disinfection  applied  to  cholera  on  a  well- 
arranged  plan,  and  with  perseverance,  ofier  themselves  as  a 
powerful  auxiliaries — 1st,  for  diminishing  the  liability  of  a 
locality  threatened  with  cholera;  2nd,  for  destroying  the 
germ  of  the  disease ;  and  3rd,  for  limiting  in  certain  favour- 
able circumstances,  the  spread  of  the  epidemic. 

Measures  of  restriction, — A  belief  in  the  propagation  of 
cholera  by  human  intercourse  naturally  leads  to  recommen- 
dations of  measures  for  limiting  such  intercourse,  and  these 
have  been  proposed  by  the  Conference.  It  considers  restric- 
tion as  regards  cordons  sanitaires,  isolation  of  the  sick,  com- 
plete interruption  of  communication  between  infected  and 
healthy  places,  and  the  modified  interruption  known  as 
quarantine.  Restriction  of  intercourse  has  to  be  considered 
as  regards  land  and  sea,  and,  as  applied  to  ships  and  pas- 
sengers, demands  the  machinery  of  bills  of  health,  inspec- 
tion previous  to  embarkation  at  infected  ports,  lazarettos, 
and  means  of  purification  of  contaminated  or  suspected  ob- 
jects. 

With  regard  to  sanitary  cordons,  the  Conference  concludes 
that  these,  established  in  the  midst  of  numerous  and  dense 
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populations,  are  uncertain  in  eflfect ;  but  that,  on  the  other 
handy  employed  over  limited  districts,  or  in  countries  in 
which  the  population  is  thinly  spread,  as  in  certain  countries 
in  Asia,  cordons  are  of  great  use  against  the  extension  of  the 
disease. 

With  regard  to  isolation,  it  believes  that  when  it  can  be 
applied  to  the  first  cases  which  mark  the  beginning  of  an 
epidemic  it  is  a  measure  of  prudence  which  no  country  de- 
sirous of  its  own  safety  should  neglect. 

With  regard  to  total  interruption  of  communication,  it 
recognises  this  as  efficacious  if  practicable,  but  admits  the 
impossibility  of  carrying  it  out  in  general ;  and  contents  it- 
self with  stating  that  interruption  of  communication  is  the 
best  method  of  isolating  cholera  centres,  and  that  in  conse- 
quence it  should  be  applied  in  all  cases  in  which  circum- 
stances permit  of  its  efficient  performance,  but  that  this 
measure — only  applicable  over  limited  districts — becomes 
impracticable  and  inefficacious  when  an  epidemic  is  spread 
over  a  large  space. 

On  the  question  of  checking  emigration  from  infected 
towns  to  surrounding  places,  the  Conference  recognises  the 
great  evil  of  the  flight  of  masses  of  people  from  the  seats  of 
epidemics,  and  its  influence  in  spreading  the  disease.  It 
It  thinks  that,  without  preventing  persons  moving  from  in- 
fected towns,  it  would  be  well  if  they  could  be  restricted  to 
limited  areas  around  these  diseased  localities.  With  regard 
to  people  moving  away  by  sea,  it  would  limit  the  number  of 
passengers  in  each  ship,  and  submit  them  to  medical  inspec- 
tion and  their  goods  to  disinfection  before  embarkation. 

Quarantine  is  to  be  considered  in  its  land  and  sea  aspects. 
Land  quarantines,  from  what  has  been  already  remarked, 
have  not  been  often  applicable  ;  but  in  cases  of  caravans, 
troops,  and  masses  of  emigrants,  it  may  be  found  occasionally 
very  valuable.  Maritime  quarantine,  however,  on  account 
of  the  greater  facility  of  maintaining  it,  is  considered  to  be 
much  more  likely  to  be  efficient  than  that  on  land,  and  the 
conclusion  was  adopted  that  these  quarantines,  established 
on  a  rational  basis  and  in  conformity  with  the  progress  of 
science,  may  serve  as  effectual  barriers  to  the  invasions  of 
cholera. 

The  quarantines  recommended  are  of  two  kinds — quaran- 
tine of  observation  and  strict  quarantine. 

1.  Quarantine  of  observation  consists  in  keeping  separately 
and  under  surveillance  a  ship,  its  passengers  and  crew,  for  a 
period  of  some  days  from  the  time  of  the  admission  on  board 
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of  the  health  guardians,  the  time  to  be  regulated  by  the  local 
sanitary  authorities.  It  does  not  require  the  disembarkatioa 
of  the  passengers,  nor  the  discharge  of  goods  or  merchandise, 
unless  they  be  injured  or  in  decomposition.  It  enjoins  free 
ventilation  of  the  ship  and  general  measures  of  hygiene,  but 
not  its  disinfection.  It  may  be  gone  through  at  any  port  in 
which  a  sanitary  establishment  exists.  In  some  special  cases 
the  passengers  may  be  disembarked  and  landed  at  the  laza- 
retto. It  is  applied  to  ships  in  good  sanitary  conditions, 
which  have  not  suffered  from  cholera. 

2.  Strict  quarantine  is  the  isolation  for  a  fixed  time  of  the 
ship  and  persons,  with  disinfection  of  all  that  may  contain 
the  seeds  of  the  disease.  It  demands  the  dischar£:e  of  all  the 
merchandise  into  the  disinfecting  houses,  the  disinfection  of 
certain  articles  or  goods,  and  the  landing  of  passengers  at  a 
lazaretto.  It  is  applied,  1,  to  ships  from  an  infected  port 
with  a  foul  bill  of  health,  with  certain  exceptions ;  2,  to 
ships  which  have  hjid  cases  of  cholera  on  board  during  the 
voyage,  although  they  may  have  a  clean  bill  of  health. 
Strict  quarantine  begins  with  ships  in  ballast  when  the 
quarantine  officers  commence  their  watch  on  board ;  for  other 
ships,  after  landing  of  the  goods;  for  persons,  immediately 
that  they  enter  the  lazaretto. 

Thus,  according  to  the  Conference,  quarantine  of  observs/- 
tion  is  a  term  of  probation,  of  simple  watching ;  while  strict 
quarantine  consists  in  the  landing  of  passengers  at  a  laza- 
retto, with  the  use  of  disinfection,  and  of  every  measure  of 
precaution  that  can  be  applied  to  arrivals  from  infected 
ports. 

Time  of  separation  of  suspected  persons. — The  Conference 
has  recommended  by  a  majority  the  period  of  ten  days  as 
the  time  of  separation  or  isolation  of  arrivals  from  infected 
places  both  for  land  and  sea  quarantines.  This  term  has 
been  fixed  upon  because,  while  it  seems  likely  to  accomplish 
all  that  we  expected  from  quarantine,  it  will  not  be  so  onerous 
to  the  interests  of  commerce  as  the  periods  of  sequestration 
adopted  by  some  nations  during  the  present  epidemic.  The 
Conference  in  this  matter  has  endeavoured  to  regard  both 
the  demands  of  commerce  and  the  interests  of  science. 

No  part  of  its  task  has  been  more  difficult  than  the  fixing 
of  the  term  of  probation.  The  period  of  incubation  of 
cholera  has  not  been  anywhere  determined  with  accuracy. 
On  the  one  hand,  it  may  be  very  short,  probably  less  than 
one  or  two  days  from  the  reception  of  infection,  as  in  cases 
of  confirmed  cholera  occurring  rapidly  after  exposure.     On 
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the  other  hand,  we  cannot  tell  exactly  how  long  a  time  may 
pass  after  exposure  before  symptoms  of  diarrhcea  begin  to 
appear,  or  how  long  a  diarrhoea  may  exist  or  be  concealed 
before  it  passes  into  unmistakable  and  characteristic  symp- 
toms of  choleraic  disease.  No  quarantines  can  be  efficient 
unless  the  element  of  diarrhoea  is  taken  into  account,  as  it  is 
probable  that  persons  with  this  affection  are  very  active 
agents  in  propagating  the  disease,  and  more  dangerous  than 
others  to  the  community,  because  they  wander  about  unsus- 
pected for  some  days  after  the  commencement  of  their  symp- 
toms. Still  it  appeared  to  the  majority  of  the  Conference 
that  in  the  larger  number  of  cases  a  true  choleraic  diarrhoea 
would  in  the  course  of  eight  days  have  pronounced  itself 
sufficiently  to  have  prevented  concealment  of  its  existence. 
It  was  thought,  therefore,  that  in  fixing  ten  days  as  a  period 
of  sequestration,  sufficient  time  would  have  passed  to  permit 
of  the  discovery  of  disease.  Were  the  existence  of  all  cases 
of  diarrhoea  discoverable,  the  difficulty  would  be  much 
diminished.  It  is  probable  that  much  less  than  ten  days 
would  be  required  after  leaving  an  infected  place  for  the 
declaration  of  confirmed  cholera  or  of  the  commencement  of 
diarrhoea.  As  this  cannot  always  be  discovered,  it  was 
thought  necessary  to  allow  sufficient  time  for  the  disease  to 
betray  itself.  The  new  plans  of  quarantine  differ  from  the 
old  in  recognising  the  vast  importance  of  cases  of  choleraic 
diarrhoea,  and  in  endeavouring  to  act  against  them  as  much 
as  against  cases  of  confirmed  cholera.  The  Conference  was 
well  aware  that  a  much  longer  period  than  this  has  been 
assigned  to  the  duration  of  choleraic  and  infectious  diarrhoea ; 
but  it  must  be  borne  in  mind  that  all  cases  of  diarrhoea  oc- 
curing  in  cholera  epidemic  are  not  choleraic  diarrhoea,  and 
that  many  of  the  prolonged  cases  are  not  really  choleraic. 
It  may  also  happen  that  an  exaggerated  duration  may  have 
been  given  to  cases  which  does  not  belong  to  them.  Some 
of  these  may  have  commenced  as  common  diarrhoea,  the 
subjects  of  which  were  afterwards  attacked  with  choleraic 
or  specific  diarrhoea.  At  all  events,  to  have  taken  the  four, 
five,  or  six  weeks,  which  tables  assign  as  the  duration  of 
some  cases  of  diarrhoea  occurring  in  cholera  epidemics,  as  9 
rule  for  guidance  in  framing  measures,  would  require  an 
amount  of  quarantine  which  no  people  would  or  could 
tolerate  in  the  present  days  of  rapid  communication.  The 
Conference  has  therefore  adopted  the  conclusion  "  that  strict 
quarantine  applied  to  persons  coming  from  an  infected  place 
be  fixed  at  ten  full  days  as  a  general  rule,  and  that  this 
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quarantine  should  commence  for  all  persons  from  the  moment 
of  iheir  entry  into  the  lazaretto.  If,  however,  during  the 
course  of  the  quarantine  cases  of  cholera  or  choleraic 
diarrhcEa  appeared,  the  healthy  persons  should,  after  separa- 
tion of  the  sick,  recommence  the  quarantine  of  ten  full 
days." 

The  Conference  further  voted  that  there  is  reason  to  con- 
sider as  suspicious  all  persons  affected  with  diarrhoea,  "  to 
separate  them  from  the  healthy  in  the  same  manner  as  cases 
of  cholera,  and  not  to  afford  them  free  pratique  at  the  end  of 
the  regulated  period  of  quarantine  until  medical  inspection 
has  declared  the  non-choleraic  nature  of  the  diarrhoea."  By 
thus  submitting  all  cases  of  known  diarrhoea  to  this  severe 
trial,  and  throwing  the  responsibility  of  permitting  them  to 
end  the  period  of  quarantine  upon  the  sanitary  officer  of  the 
port,  the  risk  attendant  upon  the  escape  of  prolonged  cases 
of  choleraic  diarrhoea  will  probably  be  corrected,  and  the 
necessity  of  quarantine  based  upon  an  unusual  duration  of 
choleraic  diarrhoea  be  obviated. 

The  Conference  has  considered  the  question  as  to  whether 
the  time  of  the  passage  may  in  any  case  be  reckoned  as  part 
of  the  quarantine,  and  it  has  decided  that  in  certain  circum- 
stances it  may  be  safely  allowed.  The  circumstances  which 
will  permit  a  ship  sailing  from  an  infected  port  to  have  this 
advantage  are — first,  the  presence  of  a  surgeon  on  board  ap- 
pointed to  the  duty ;  and  secondly,  the  submission  to  a  series 
of  precautionary  measures  at  the  port  of  departure,  during 
the  passage,  and  at  the  port  of  arrival.  The  measures  at  the 
port  of  departure  will  be  mentioned  further  on,  the  object 
being  to  insure  a  clean  ship,  inspection  of  the  persons  em- 
barked, and  absence  of  crowding.  During  the  passage, 
measures  of  disinfection,  free  ventilation,  and  cleansing  are 
required.  All  this  is  to  be  done  under  the  inspection  of  the 
medical  officer,  who  will  keep  a  register  of  sickness  occurring 
on  board,  and  submit  it  to  the  sanitary  officers  at  the  port  of 
arrival.  Under  these  conditions,  and  with  the  absence  of 
cholera  or  choleraic  diarrhoea  during  the  passage,  the  Con- 
ference is  of  opinion  that  the  time  of  the  voyage  may  be 
taken  as  part  of  the  quarantine,  and  the  ship  will  be  sub- 
mitted to  twenty-four  hours'  surveillance  only  at  the  port  of 
arrival.  Most  of  the  regular  passenger  ships  meet  the  above 
conditions^  or  can  make  arrangements  to  comply  with  them 
without  great  difficulty.  It  wUl  be  obvious  that  ships  under 
these  conditions  making  long  voyages  will  suffer  but  little 
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delay,  bat  the  reverse  is  the  case  when  the  voyages  are  short. 
The  scale  of  quarantine  runs  as  follows  : — 
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For  those  beyond  nine  days,  twenty-four  hours  of  observ- 
ation should  always  be  required. 

Merchant  ships  not  complying  with  the  above  conditions, 
which  have  passed  fifteen  days  on  the  voyage,  and  without 
cases  of  cholera  on  board,  are  allowed  pratique  after  five 
days  of  quarantine  of  observation.  For  vessels  in  bad  sani- 
tary conditions,  such  as  pilgrim  ships  with  crowding  of 
people,  and  with  cases  of  cholera  or  choleraic  diarrhoea,  the 
severest  quarantine  measures  are  to  be  adopted,  and  the 
period  of  sequestration  may  be  prolonged  if  the  sanitary 
authorities  of  the  port  of  arrival  think  it  necessary. 

These  quarantine  measures  are  calculated  to  encourage 
good  hygienic  arrangements  in  ships,  because  they  favour  all 
such  as  are  in  good  conditions  of  health,  and  are  very  severe 
upon  those  which  neglect  precautions.  They  make  the  con- 
dition of  the  ship  the  guide  to  the  mildness  or  severity  of 
their  application. 

Lazarettos  have  occupied  much  of  the  attention  of  the 
Conference.  It  will  be  impossible  to  mention  in  detail  all 
the  arrangements  proposed.  They  are  to  be  placed  in  situa- 
tions such  as  islands,  uninhabited  spots,  and  where  they 
cannot  serve  as  centres  of  infection  to  the  countries  in  which 
they  are  placed.  By  a  majority  the  Conference  recommend 
that,  where  geographical  circumstances  permit,  lazarettos 
common  to  two  or  more  nations  would  be  desirable. 

The  plans  of  the  lazarettos  provide  for  separate  pavilions, 
with  ample  space  for  accommodation,  and  means  for  separat- 
ing different  batches  of  arrivals ;  and  also  hospitals  for 
separating  the  sick  from  the  healthy.  The  lazarettos  are  to 
be  made  as  comfortable  as  possible,  well  provided  with  good 
water  and  provisions,  to  have  sufficient  and  good  medical 
attendance,  and  to  be  submitted  to  efficient  inspection  by 
superior  authority.  Should  these  recommendations  be 
carried  out,  lazarettos  will  cease  to  be  the  wretched  dens  of 
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the  past,  and  indeed,  in  many  instances,  of  the  present 
times. 

Much  of  the  discomfort  of  the  lazaretto,  however,  will  be 
obviated  by  the  recommendation  that  ships  in  certain  con- 
ditions shall  be  submitted  to  quarantine  of  observation  only, 
which  does  not  require  disembarkation. 

On  the  whole,  long  as  the  period  of  ten  days  may  seem  to 
English  minds,  it  would  be  difficult  to  devise  quarantine  sys- 
tems with  less  inconveniences  than  those  above  mentioned, 
if  security  and  efficiency  are  to  be  expected  of  them,  and  if 
they  are  to  be  adopted  at  all.  They  are  certainly  feasible  in 
ordinary  cases.  They  would  probably  be  of  little  value  in 
narrow  seas,  such  as  separate  Great  Britain  from  the  conti- 
nent, unless  a/Z  vessels  arriving  from  all  ports  of  the  opposite 
coasts  be  quarantined  when  the  disease  exists  in  one  or  two 
ports  only.  It  would  not  suffice  to  place  the  infected  port 
merely  in  quarantine.  This  system  would  be  so  onerous 
that  it  would,  doubtless,  meet  with  great  opposition  ;  but  in 
cases  in  which  a  ship  would  have  to  perform  a  voyage  of  two 
or  three  days  or  more  from  port  to  port,  as  in  our  own  rela- 
tions with  Spain,  Portugal,  and  the  Mediterranean,  it  would 
be  well  worthy  of  adoption,  and  would,  doubtless,  check  the 
introduction  of  cholera  into  the  countries  so  placed:  and 
this  is  the  main  point  to  be  considered. 

The  Conference  has  thought  it  would  be  an  advantage  to 
throw  obstacles  in  the  way  of  the  exportation  of  cholera  from 
an  infected  port,  as  well  as  to  check  its  importation  at  the 
port  of  arrival,  and  has  recommended  a  series  of  measures, 
which  are  embodied  in  the  "  note  additionelle**  to  the  mea- 
sures of  hygiene,  the  chief  object  of  which  is  to  submit  to 
medical  inspection  all  passengers  embarking  at  the  infected 
port,  as  well  as  the  crews  of  the  ships  ;  to  forbid  the  embark- 
ation of  all  cases  of  cholera  or  of  diarrhcea,  except  cases  of 
chronic  diarrhoea  or  dysentery  provided  with  medical  certi- 
ficate ;  to  ensure  the  goodness  of  food  and  water,  the  clean- 
liness of  linen  and  clothes,  and  to  prohibit  the  embarkation 
of  all  merchandise  susceptible  of  contamination,  such  as  arti- 
cles of  clothing,  rags,  and  skins. 

The  Conference  has  considered  the  application  of  many  of 
the  foregoing  recommendations  to  cases  of  towns  threatened 
or  attacked  by  cholera  epidemics.  During  an  invasion  daily 
medical  visits  should  be  made  to  the  houses  of  the  poorer 
classes,  to  ascertain  their  condition,  and  to  afford  immediate 
assistance  if  necessary.  Popular  and  intelligible  instructions 
should  be  issued,  explaining  the  sources  of  danger  and  modes 
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of  propagation  of  the  disease.  The  use  of  common  privies 
should  be  forbidden,  and  the  disinfection  of  cholera  excreta 
rigorously  carried  out,  as  already  mentioned.  Separate  hos- 
pitals, conveniently  situated,  should  be  provided  ;  but  in  the 
event  of  this  not  having  been  done,  and  admission  into  ex- 
isting hospitals  being  imperative  (and,  where  possible,  this  is 
always  to  be  avoided),  patients  should  be  placed  in  separate 
wards  and  isolated.  The  cholera  sick  should  be  conveyed 
in  carriages  specially  destined  to  the  work,  and  used  for  no 
other  purpose ;  the  evacuations  disinfected  ;  the  soiled  and 
other  linen  in  use  by  patients  placed  immediately  after  use 
into  solutions  of  chloride  of  zinc;  bedding,  thick  clothes, 
and  all  such  as  cannot  be  safely  disinfected,  destroyed  by 
fire.  U'he  nurses  to  be  chosen,  if  possible,  from  persons  who 
have  already  had  cholera ;  that  they  have  frequent  reliefs  of 
duty,  and  that  their  hours  of  rest  be  passed  out  of  hospital 
or  the  sick-room.  The  dead  of  cholera  should  be  wrapped 
up  in  the  bed-clothes  in  which  they  die,  and  placed  thus  iu 
the  coffins,  without  the  usual  laying  out  of  corpses  ;  the 
coffin  to  be  filled  up  with  quick-lime.  Houses  of  refuge  to 
be  provided  for  removal  of  families  from  the  contaminated 
houses. 

Upon  the  question  of  the  removal  of  people  out  of  infected 
or  threatened  towns,  the  Conference  thinks  that  it  may  be 
safely  done  before  the  epidemic  breaks  out.  The  diminution 
of  over-crowding  would  be  useful,  and  the  emigration  of  the 
people  is  not  dangerous  to  the  places  to  which  they  fly. 
The  case  is  otherwise  when  the  epidemic  exists,  but  this 
should  not  prevent  the  dissemination  of  people  over  unin- 
habited neighbouring  parts,  or  the  camping  out  on  waste 
places,  when  practicable.  In  this  manner — by  thinning  of 
populations — the  ravages  of  an  epidemic  may  be  lessened 
without  risk  to  surrounding  places.  Encampments,  how- 
ever, should  be  submitted  to  the  strictest  rules  of  hygiene, 
and  be  provided  with  pure  drinking-water.  It  is  recom- 
mended that  the  authorities  of  places  threatened  with  a  cho- 
lera epidemic  should  see  to  the  thinning  out  or  redistribution 
of  the  inmates,  of  all  institutions  or  dwellings,  among  avail- 
able buildings,  where  over-crowding  exists.  Fairs  and  con- 
gregations of  people  should  be  stopped,  and  the  movements 
of  troops  suspended,  when  possible. 

The  Conference  has  judged  that,  India  being  the  place  of 
origin  of  cholera,  it  would  be  of  great  moment  to  attack  the 
disease  in  India  itself,  to  prevent  its  exportation  therefrom, 
and  to  check  its  progress  westward  by  restrictive  measures ; 
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•believing  that  these  will  be  all  the  more  efficacious  the  nearer 
they  are  applied  to  the  sources  of  the  disease.  Cholera  may 
reach  Europe,  by  sea,  through  the  Persian  Gulf,  and  by  the 
Red  Sea ;  by  land,  through  Central  Asia,  Persia,  Syria,  and 
Kussia. 

It  would  be  very  desirable  that  we  should  know  something 
accurate  of  the  mode  of  origin  of  cholera  in  India,  and  this 
would  probably  assist  us  to  extinguish  the  disease  in  its 
cradle,  or  in  parts  of  India  in  which  it  is  endemic.  It  is 
very  possible  that  the  endemic  centres  are  the  starting-points 
of  the  difi'erent  Indian  epidemics,  and  that  as  regards  these, 
the  endemic  centres  are  to  the  greater  part  of  India  much  as 
India  is  to  the  rest  of  the  world.  If  we  could  extinguish 
cholera  in  the  localities  in  which  it  is  permanent,  the  Indian 
epidemics  would  perhaps  not  arise.  This  important  point 
in  the  etiology  of  cholera,  like  that  of  many  other  diseases, 
is  unknown.  The  manifest  advantage  of  such  knowledge 
has  induced  the  Conference  to  appeal  to  the  British  Govern- 
ment to  institute  inquiries  into  the  etiology  of  the  disease, 
in  the  hope  of  thus  obtaining  information  of  great  value  in 
prophylaxis.  Upon  the  question  of  the  origin  of  cholera  in 
places  in  which  it  is  endemic  or  permanent,  I  wish  to  ex- 
press my  great  doubts  whether  the  disease  has  any  local  ter- 
restrial origin  ;  that  there  is  any  choleraic  miasm  proceeding 
from  the  soil  as  a  natural  product.  It  appears  to  me  and  to 
my  able  colleague  in  the  Commission,  Dr.  Dickson,  that  the 
fact  of  cholera  being  a  transmissible  disease  is  sufficient  to 
account  for  its  permanence  in  certain  favouring  situations. 
A  transmissible  disease  in  conditions  favourable  to  its  multi- 
plication— i.  e.,  in  bad  sanitary  conditions — may  maintain 
itself  permanently  in  a  locality.  If  this  is  the  case  we  may 
dispense  with  ideas  of  spontaneous  generation  of  the  disease, 
or  with  the  somewhat  favourite  theory  of  a  miasm  issuing 
from  the  soil  of  the  Delta  of  the  Ganges.  The  mode  in 
which  cholera  has  maintained  itself  permanently  in  places 
beyond  the  Delta  of  the  Ganges,  as  in  Bombay  for  instance, 
from  which  it  has  not  been  absent  a  single  month  during  the 
last  twenty  years,  shows  its  capability  of  assuming  an  en- 
demic form  in  situations  which  can  hardly  be  called  its 
birth-place ;  and  if  it  can  do  so  in  Bombay,  why  not  in  the 
towns  in  the  valley  of  the  Ganges,  wher^  bad  sanitary  con- 
ditions are  rife  enough,,  and  where  favouring  meteorological 
conditions  may  also  be  found  ?  It  may  be.,  then,  that  what 
may  be  called  the  endemicity  of  cholera  is  little  more  than 
a  prolonged   epidemic.     It  would  be  a  fortunate  thing  for 
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hamanity  if  researches  could  establish  this.  It  would  be  far 
more  easy  to  extinguish  the  disease  by  removing  the  man- 
created  favouring  and  remediable  conditions  of  multiplication 
than  it  would  be  to  alter  the  physical  conditions  of  the  soil 
of  the  Delta  of  the  Ganges.  The  first  is  possible  with  well- 
directed  and  continuous  effort ;  the  latter  may  be  fairly  con- 
sidered impracticable. 

The  Conference  thinks  that  the  congress  of  Hindoo  pil- 
grims at  the  numerous  shrines  and  fairs  readily  accounts  for 
much  of  the  propagation  and  diffusion  of  cholera  in  India  ; 
and  it  recommends  the  general  adoption  of  measures  of 
hygiene,  and  of  restriction  upon  the  pilgrims  returning 
home,  already  in  use  in  some  localities.  It  also  asks  the 
Government  of  India  to  continue  in  the  path  of  sanitary  re- 
form which  it  has  already  energetically  commenced,  and 
looks  for\i'ard  to  great  advantages  therefrom,  in  diminishing 
if  not  extinguishing  cholera.  It  submits  that  measures  of 
restriction,  where  practicable,  might,  pending  the  full  real- 
isation of  sanitary  measures,  assist  in  checking  the  propaga- 
tion of  the  disease. 

It  is  important,  as  regards  Europe,  to  check  the  exporta- 
tion of  cholera  from  India.  This  is  proposed  to  be  done  by 
raising  barriers  by  land  and  sea.  It  is  supposed  by  the  Con- 
ference that  it  might  be  checked  on  the  Punjab  frontier  by 
the  Indian  Government.  I  hardly  think  that  this  would  be 
possible  of  attainment.  There  would  be  more  probability 
of  restraining  its  escape  by  the  sea-board,  by  the  adoption 
of  the  rules  1  have  already  mentioned  as  applicable  to  the 
ports  of  departure  for  ordinary  vessels,  and  of  stringent  re- 
gulations for  the  ships  which  convey  the  Mahommedan  pil- 
grims to  Jeddah.  The  sea  routes  by  which  cholera  may 
pass  towards  Europe  are  the  Ked  Sea  and  the  Persian  Gulf. 
The  Conference  has  left  the  Persian  Gulf  route  to  the  ordi- 
nary rules  of  quarantine,  but  has,  in  addition  to  them,  re- 
commended special  measures  for  the  Red  Sea  route,  chiefly 
on  account  of  the  Mahommedan  pilgrims.  Time  does  not 
permit  me  to  do  more  than  enumerate  them.  For  the  ordi- 
nary communications  we  have  the  quarantine  regulations 
already  mentioned.  The  Indian  passenger  ships  to  be  in- 
spected at  Perim,  and  made  to  perform  quarantine  at  Tor  if 
necessary,  or  to  receive  pratique  at  Suez,  which  they  would 
get  after  twenty-four  hours,  as  the  voyage  would  be  allowed 
to  count  as  part  of  their  probation.  The  pilgrim  ships,  on 
leaving  India,  to  be  subject  to  the  Native  Passengers  Act  of 
1858  in  the  case  of  all  ships  and  of  all  flags,  and  to  the  rules 
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embodied  in  the  recommendations  of  the  Conference  for  the 
regulation  of  vessels  leaving  an  infected  port.  On  entering 
the  Red  Sea,  to  be  inspected  at  Perim,  and  to  perform 
quarantine,  if  necessary,  at  some  lazaretto^  the  site  of  which 
has  not  been  settled.  At  Mecca  the  same  sort  of  scavenger- 
ing,  burial  of  excreta  and  all  organic  refuse,  are  always  to  be 
carried  out,  as  they  were  for  the  first  time  this  year.  In  the 
event  of  cholera  breaking  out  in  the  Mahommedan  Holy 
Land,  the  pilgrims  may  return  westward  by  caravans  if  they 
please,  in  the  journeys  of  which  the  disease  would  probably 
die  out;  or,  if  by  sea,  they  must  perform  fifteen  days'  qua- 
rantine at  El  Wesch,  in  the  northern  part  of  the  Hedjaz. 
Sanitary  establishments  are  to  be  erected  at  Koseir,  Soua- 
kim,  Mussoweah,  at  Jedda,  and  at  Yembo,  in  communication 
with  and  under  the  control  of  an  international  sanitary  body 
sitting  at  Suez.  If,  in  spite  of  this,  cholera  should  be  car- 
ried to  Egypt  in  any  way,  it  was  advised  by  the  Conference 
that  all  communication  between  Egypt  and  the  Mediter- 
ranean ports  should  be  cut  off*  during  the  course  of  the  epi- 
demic.    Mails  only,  however,  might  be  allowed  to  pass. 

Such  is  a  bare  outline  of  the  measures  proposed  for  the 
Red  Sea  route.  I  cannot  help  thinking  that  the  inspection 
at  Perim  would  be  less  valuable  than  the  Conference  sup- 
poses. It  would  certainly  stop  the  large  ships ;  but  the 
danger  to  the  Hedjaz  is  not  only  from  the  large  ships  sailing 
direct  from  India,  or,  I  venture  to  think,  chiefly  from  them, 
but  also  from  the  small  craft  which  communicate  between 
the  Arabian  coast  and  the  ports  of  the  Red  Sea^  and  which 
would  escape  observation.  The  lazaretto  at  the  entrance  of 
the  strait  present  many  difficulties  in  providing  supplies, 
anchorage,  and  defence  against  hostile  tribes,  and  would  not 
dispense  with  internal  quarantine  stations.  It  becomes, 
therefore,  a  question  whether  it  might  not  be  less  trouble- 
some to  do  away  with  the  inspection  at  Perim,  even  if  the 
British  Government  would  permit  the  use  of  the  island  for 
the  purpose  of  a  station,  and  let  the  vessels  clear  out  from 
Indian  ports  to  recognised  ports  in  the  Red  Sea  at  which 
quarantine  stations  might  be  instituted.  The  idea  of  arrest- 
ing all  vessels  at  the  entrance  of  the  Red  Sea  and  thus  bar- 
ing out  cholera,  is  a  good  one  in  theory;  but  I  think  it 
questionable  whether  it  can  be  made  efficacious.  The  mea- 
sures taken  in  the  Hedjaz,  and  the  quarantine  applied  to  the 
western  pilgrims  at  El  Wesch,  if  faithfully  carried  out, 
ought  to  be  very  useful,  and  seems  likely  to  check  the  pro- 
gress of  an  epidemic  westwards  if  it  should  again  occur  at 
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Mecca.  The  British  Commissioners  voted  against  the  radical' 
measure  of  interruption  of  all  communication  with  Esi^ypt  in 
the  event  of  cholera  being  there.  I  would  observe  that  1 
have  not  been  able  to  discover  good  evidence,  much  as  has 
been  said  about  it,  that  cholera  was  imported  into  the  Hedjaz 
direct  from  India  last  year.  The  two  ships,  Persia  and 
North  Wind,  on  board  of  which  so  much  mortality  occurred, 
had  no  choleraic  disease  when  they  left  Singapore.  The 
Captains  both  state  that  the  passengers  and  crews  caught  the 
disease  at  Mokulla,  on  the  Arabian  coast,  and  that  it  raged 
severely  among  them  until  they  were  opposite  Leet,  about 
one  hundred  miles  below  Jeddah.  It  appears,  therefore, 
very  probable  that,  in  spite  of  all  rumours  to  the  contrary, 
the  disease  was  not  imported  into  the  Hedjaz  directly  from 
India  in  1865.  It  may,  however,  have  been  imported  pre- 
viously from  India  into  some  part  of  the  Persian  Gulf  or 
Arabia.  Unfortunately  we  are  not  sufficiently  acquainted 
with  the  condition  of  Arabia  to  know  to  what  degree,  or 
how  frequently,  cholera  appears  there.  The  Conference 
has  suggested  the  advisability  of  measures  being  taken  along 
the  Turco-Persian,  the  Russo- Persian,  and  the  Russian  fron- 
tiers in  Central  Asia.  It  is  true  that  in  some  of  these  long 
lines  certain  paeses  only  are  available  for  communication, 
and  that  the  line  to  be  guarded  is  less  troublesome  than  might 
be  expected;  but  the  people  to  guard  them  are  not  much  to 
be  depended  upon.  Too  much  must  not  be  expected  from 
these  suggestions.  If  Persia  would  rouse  herself  to  assist  in 
checking  the  disease  by  the  sanitary  measures  suggested  by 
the  Conference,  as  well  as  by  general  attention  to  questions 
of  public  health,  valuable  assistance  might  be  afforded  in 
arresting  the  advance  of  cholera  in  its  progress  westwards. 
Owing  to  the  frequency  with  which  cholera  has  appeared  in 
Persia  of  late — as,  for  instance,  in  the  course  of  eleven  years, 
1851-62,  there  were  cholera  epidemics  in  1851,  '52,  '53,  '54, 
'55,  '56,  '57,  '68,  '60,  and  '61 — she  must  be  considered  as  dan- 
gerous to  Europe,  because  cholera  almost  threatens  to  become 
acclimatised  there.  Should  cholera  unfortunately  again 
come  westwards  through  the  northern  route,  I  fear  that  it 
will  not  be  checked  through  Persia  or  Turkey  in  Asia,  but 
that  we  shall  have  chiefly  to  depend  on  such  measures  as 
may  be  taken  in  Russia,  on  its  frontiers,  and  especially  on 
the  Caspian  Sea,  and  upon  restrictions  in  the  Black  and 
Mediterranean  Seas.  Should  it  come  again  by  the  Southern 
route,  I  think  that  more  success  may  be  expected.  The 
measures  to  be  taken  in  the  Hedjaz  and  the  long  quarantine 
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or  sequestration  at  El  Wesch  ought^  if  fairly  carried  out,  to 
prevent  the  extension  beyond  the  Hedjaz,  and  prove  an 
effectual  barrier  to  its  advance  to  Europe.  Failing  these 
measures  of  prevention,  the  preservation  of  Europe  must 
depend  upon  the  general  means  of  hygiene,  purification,  and 
restriction,  pointed  out  as  applicable  in  all  countries. 

I  have  not  been  able  in  the  limits  of  this  paper  to  enter 
into  all  the  details  of  the  discussion,  reports,  and  measures 
proposed  by  the  Internatianal  Sanitary  Conference ;  but  I 
have  endeavoured  to  show  you  the  verdict  which  it  has 
given  on  the  main  point  before  it.  I  will,  in  conclusion, 
observe  that  the  advice  of  the  Conference  is  not  to  trust  to 
sanitary  measures  alone,  or  to  restrictive  measures  alone, 
but  to  rely  on  the  union  of  these  with  measures  of  disinfec- 
tion. It  is  probable  that  neither  hygiene  nor  restriction  of 
intercourse  will  be  so  perfect  in  their  execution  as  to  suffice 
singly  to  combat  the  disease  ;  but  in  the  combination  of  both 
we  may  hope  that  the  shortcomings  of  the  one  may  be  re- 
medied by  the  workings  of  the  other. 
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As  within  the  last  eighteen  months  this  foreign  pestilence 
has  been  twice  at  our  very  doors,  first  in  the  remarkable 
outbreak  of  several  fatal  cases  on  shore  at  Swansea,  in  Sep- 
tember 1865,  and  again  on  board  five  or  six  of  the  West 
India  steamers  which  have  arrived  at  Southampton  since 
November  last,  it  clearly  behoves  us,  as  the  Society  which 
specially  professes  to  deal  with  such  matters,  carefully  to 
investigate  the  subject,  so  that  at  least  we  may  be  prepared 
to  form  a  reasonable  opinion  on  some  of  those  important 
questions  of  State  Medicine  connected  with  it,  and  the  full 
and  impartial  examination  of  which  the  interests  of  the 
public  welfare,  as  well  as  of  medical  science,  obviously  re- 
quire. The  simple  object  of  the  present  communication  is 
to  brinff  before  you  the  principal  data  which  the  experience 
of  the  last  twenty  years  has  served  to  furnish,  in  relation  to 
the  proper  measures  for  the  defence  of  our  own  shores 
against  the  introduction  and  spread  of  this  so  much  dreaded 
disease.  The  paper,  it  will  be  seen,  is  strictly  narrative 
and  suggestive,  and  not  controversial,  my  only  wish  being 
to  induce  the  Society  to  have  the  subject  thoroughly  inves- 
tigated as  it  deserves  to  be. 

H.M.S.  Eclair y  a  paddle  steamer,  with  a  crew  originally 
of  one  hundred  and  forty  Europeans,  exclusive  of  a  good 
many  African  sailors  or  Kroomen  on  board,  sufi'ered  severely 
from  yellow  fever  t)n  the  West  African  coast  in  the  summer 
of  1845.  When  she  arrived  at  the  Motherbank  on  the 
28th  of  September,  upwards  of  sixty  of  her  crew  had 
perished,  and  there  were  then  twenty-three  on  the  sick  list, 
of  whom  five  were  ill  in  bed,  and  the  rest  were  in  difierent 
stages  of  convalescence.  Since  leaving  Madeira,  where 
pratique  had  been  refused,  seven  days  before,  four  deaths 
and  eight  new  cases  had  occurred.    Mr.  Bernard,  the  acting 
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surgeon  on  board,  in  his  report  on  the  arrival  of  the  ship, 
remarked:-—"  Thereexists  among  all  aboard,officers  and  men, 
the  sick  as  well  as  the  healthy,  a  degree  of  mental  depression 
that  is  exceedingly  distressing  and  injurious.  I  am,  there- 
fore, very  apprehensive  of  the  disease  increasing,  and  would 
beg  to  represent  for  your  consideration  whether  a  removal 
from  ship-board  would  not  materially  assist  in  preventing 
the  further  progress  of  the  fever." 

Rear- Admiral  Parker,  the  naval  commanding  officer  at 
Portsmouth,  wished  to  send  at  once  a  hulk  for  the  removal 
of  the  healthy  crew  from  the  pest-smitten  vessel ;  and,  on 
consulting  with  Sir  John  Kichardson,  then  the  physician  of 
Haslar  Hospital,  the  latter  recommended  the  immediate 
removal  of  the  sick  and  the  convalescent  to  a  wing  of  the 
hospital,  observing  that  "  notwithstanding  the  extraordinary 
mortality  that  has  swept  off  so  large  a  proportion  of  the 
crew,  I  entertain  no  fears  of  her  being  the  means  of  intro- 
ducing  epidemic  disease  into  this  country ;  and  were  the  sick 
placed  in  well-ventilated  wards,  with  fresh  bedding  and  the 
other  means  of  cleanliness  afforded  by  a  hospital,  I  anticipate 
no  further  risk  to  the  attendants  than  would  occur  in  wards 
set  apart  for  cases  of  typhus  fever." 

Sir  W.  Pym,  then  the  medical  superintendent  of  Quaran- 
tine, thought  otherwise ;  and  the  result  was  that  the  Eclair 
was  detained  in  strict  isolation  at  the  Motherbank  (even 
letters  were  not  allowed  to  be  sent  on  shore),  until  the  even- 
ing of  the  1st  October,  when  she  was  ordered  round  to 
Standgate  Creek  in  the  Med  way;  the  reason  alleged  for 
this  procedure  being  "  the  difficulty  of  communicating  with 
the  vessel  at  the  Motherbank  in  the  event  of  boisterous 
weather  coming  on,"  while  at  Standgate  Creek  "  she  would 
have  smooth  water,  and  the  assistance  of  the  regular  quaran- 
tine station."* 

She  arrived  there  next  day,  and,  on  the  3rd,  the  unattacked 
portion  of  the  crew  were  transferred  to  the  two-decker  the 
Revenge ;  the  convalescents,  and  those  who  had  recovered, 
to  the  Benbow ;  while  the  sick,  the  nurses,  medical  officers, 
and  Africans  were  kept  in  the  Eclair.  Five  deaths  had 
occurred  on  board  the  ill-fated  ship  since  her  arrival  in 
England ;  three  of  them  on  the  day  after  reaching  the  Med- 
way.    On  the  evening  of  that  day  Mr.  Bernard  was  attacked; 


•  The  allasion  to  the  ansaitableness  of  the  Motherbank,  as  the  quarantine 
station  in  boisterous  weather,  is  to  be  noted  in  connection  with  the  recent 
detention  there  of  the  infected  West  India  steamers  during  winter. 
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and  two  days  later,  Mr.  Coffey,  the  assistant-surgeon,  fell 
sick,  but  his  seizure  was  slight.  Mr.  Bernard  died  on  the 
9th.  Two  of  those  also,  who  had  been  transferred  to  the 
Sevenge,  sickened  with  the  fever  three  or  four  days  sub- 
sequently ;  they  were  taken  back  to  the  Eclair,  on  board  of 
which  they  died;  the  one  on  the  11th,  and  the  other,  the  last 
victim  of  the  scourge,  on  the  12th  October,  or  fourteen  days 
after  the  arrival  of  the  ship  at  the  Motherbank.  No  fresh 
case  occurred  afterwards ;  and  by  the  15th  all  the  sick  were 
reported  to  be  convalescent.  On  the  20th  and  21st,  indeed, 
two  men,  who  had  acted  as  attendants  upon  the  sick,  and 
afterwards  superintended  the  clearing  out  of  the  Eclair* 8 
hold  by  the  African  sailors  (none  of  whom  had  suffered  at 
any  time),  were  seized  with  feverishness  and  irritability  of 
the  stomach;  but  these  symptoms  speedily  subsided.  In 
connection,  however,  with  the  temporary  sickness  of  these 
men,  it  is  well  worthy  of  notice  that,  about  this  very  time, 
two  of  the  crew  of  H.M.S.  Orowler,  which  had  also  arrived 
from  the  African  coast  at  the  same  time  as  the  Eclair,  were 
attacked  with  fever  while  the  vessel  was  lying  off  Woolwich. 
They  had  been  engaged  in  clearing  out  the  hold.  They 
were  taken  to  the  marine  hospital  on  shore,  and  died  with 
all  the  symptons  of  yellow  fever.  No  other  case,  I  believe, 
occurred,  either  among  her  crew,  or  in  the  hospital. 

In  concluding  the  notice  of  the  case  of  the  Eclair,  it  is  to 
be  noted  that  all  the  persons  attacked  with  the  fever  after 
her  arrival  in  this  country  were,  or  had  been,  on  board  of  the 
infected  ship.  "  The  disease  was  not  communicated  to  a 
single  person  out  of  the  vessel;"  and  with  respect  to  the 
delay  that  took  place  in  removing  the  crew  immediately 
upon  arrival  in  England,  Dr.  Bryson  has  remarked — and  his 
opinion  was  shared  by  the  then  Director-General  of  the 
Navy,  the  late  Sir  W.  Burnett — that  ''  The  men  who  had 
hitherto  escaped,  being  in  a  state  of  great  alarm,  were  prone 
to  take  the  disease  which,  by  being  removed,  they  might 
have  escaped ;  while  the  sick,  had  they  been  taken  to  a  wing 
of  Haslar  Hospital,  would  have  recovered  more  rapidly. 
Or,  had  the  vessel  been  taken  into  Stokes'  Bay,  the  sick  and 
healthy  landed,  and  placed  in  an  airy,  elevated,  and  dry  spot, 
under  canvas,  there  is  every  reason  to  believe  that  the  sub- 
sequent loss  would  not  have  been  so  great ;  and  the  despon- 
dency, which  weighed  the  men  down,  would  have  given  place 
to  hope  and  cheerfulness."* 

•  An  Account  of  the  Origin,  Spread,  and  Decline  of  the  Epidemic  Fevers 
of  Sierra  Leone,  etc.,  1 849. 
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From  November,  1852,  to  the  following  May,  four  of  the 
West  India  mail  steamers — the  La  Plata,  Medway,  Orinoco,, 
and  Parana — arrived  at  Southampton  from  the  West  Indies, 
infected  with,  or  suspected  of  having,  yellow  fever  on  board. 
In  all  of  them,  deaths  from  the  disease  had  occurred  during 
the  voyage  from  St.  Thomas,  where  the  fever  was  then  pre- 
vailing. The  total  number  of  cases  in  the  four  vessels  was 
98,  and  of  deaths,  28.  The  number  of  sick  on  arrival 
amounted  to  12.  The  crew  in  each  ship  was  122^  officers 
and  men.  The  total  number  of  passengers  amounted  to 
330,  giving  an  average  of  82  or  83  to  each  vessel.  The 
dates  of  arrival  were  18th  Nov.,  and  19th  Dec,  1852,  and 
18th  January,  and  30th  May,  1853.  The  duration  of  the 
quarantine  imposed  upon  these  four  vessels  varied  much ;  in 
one  case  it  was  only  eight  hours,  in  another  about  two  days, 
in  a  third  three  days,  and  in  a  fourth  nearly  four  days.  None 
of  them,  to  the  best  of  my  memory,  were  sent  to  the  Mother- 
bank  ;  but  on  this  point  I  may  be  mistaken.  As  far  as  the 
very  imperfect  records  that  have  ever  been  published  respect- 
ing these  interesting  occurrences  shew,  only  one  fresh  case 
of  sickness  took  place  among  the  818  persons  who  landed  in 
Southampton  from  these  four  steamers.  It  is  certainly  very 
much  to  be  regretted  on  the  ground  alike  of  professional 
knowledge  and  of  public  enlightenment  that,  notwithstand- 
ing repeated  appeals  in  the  medical  journals  at  the  time  to 
the  medical  officers  of  the  infected  vessels,  and  to  the  quaran- 
tine authorities  at  Southampton,  no  detailed  information  has 
ever,  as  far  as  I  know,  been  given  to  the  public  respecting 
the  several  events,  save  in  regard  to  the  first  arrival,  that  of 
the  La  Plata,  If  equally  reliable  and  full  accounts  of  the 
other  vessels  were  before  us,  it  cannot  be  doubted  but  that 
some  useful  information  might  have  been  added  to  our  scanty 
stock.  Nothing  has  hitherto  stood  so  much  in  the  way  of 
arriving  at  sound  and  reasonable  conclusions  on  the  subject 
of  quarantine,  as  a  means  for  the  exclusion  of  apprehended 
diseases,  as  the  dearth  of  authentic  and  complete  information 
about  details;  it  is  the  'logic  of  facts'  that  is  most  wanted;  and 
assuredly  this  Society  would  do  no  small  public  good  if, 
by  its  representations,  it  brought  about  the  much  needed 
reform  in  the  taciturnity-system  that  has  hitherto  prevailed. 
With  respect  to  the  La  Plata,  it  appears  that  she  had  14 
cases  of  yellow  fever,  7  of  them  fatal,  during  the  voyage. 
The  last  death  occurred  on  the  17th,  the  day  before  her 
arrival  at  Southampton.  None  of  the  passengers,  57  in 
number,  had  at  any  time  suffered.     It  appears  that  they  were 
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permitted  to  land  on  the  19th,  and  the  vessel  herself  received 
pratique  next  day.  There  were  four  convalescents  on  board 
at  the  time.  The  only  casualty  which  occurred  afterwards 
was  that  one  of  the  engineer  officers,  who  continued  to  per- 
form daily  his  duties  in  the  hold  after  the  admission  of  the 
ship  into  port,  began  to  sicken  on  the  eighth  day  after  her 
release— the  tenth  after  her  arrival — and  died  on  shore  on  the 
sixth  or  seventh  day  of  attack,  with  most  of  the  characteristic 
symptoms  of  yellow  fever.  None  of  the  attendants  nor  any 
inmate  of  the  house  was  at  all  affected.  With  respect  to  the 
other  vessels,  all  that  we  know  is  that  no  fresh  attack  of 
sickness  occurred  in  any  of- them  after  arrival,  and,  more- 
over, that  in  all  of  them,  as  well  as  the  ha  Plata ^  the 
passengers  had  throughout  the  voyage  remained  in  perfect 
health,  although  the  medical  officers,  and  some  of  the  other 
occasional  attendants  upon  the  sick,  were  in  free  intercourse 
all  the  while  with  every  one  on  boards  in  the  saloon  as  well  as 
in  the  steerage  cabins. 

The  following  highly  interesting  details  are  taken  from  a 
paper  communicated  to  this  Society  by  Dr.  Slayter,  then 
health  officer  of  the  port  of  Halifax,  and  printed  in  Vol.  I.  of 
our  Transactions. 

"  In  the  summer  of  1861,  a  very  sickly  yellow  fever  year, 
seven  ships  of  war  of  our  West  India  squadron  arrived  at 
Halifax,  with  cases  of  the  fever  on  board  ;  some  of  them  had 
suffered  very  disastrously  during  the  voyage  from  the  West 
Indies.  Halifax  is  between  five  and  six  degrees  of  latitude 
to  the  south  of  Southampton ;  its  climate,  however,  is  very 
much  like  that  of  £ngland.  The  first  ship  that  arrived  was 
the  Firebrand  on  the  8th  of  July,  when  the  thermometer 
was  generally  about  76  deg.  or  78  deg.  during  the  day ;  at 
night  it  ranged  from  55  deg.  to  59  deg.  She  had  lost  39 
out  of  her  crew  of  about  1 70,  (ten  of  these  having  died  on 
the  voyage  from  Jamaica),  and  there  were  79  on  the  sick 
list,  84  being  seriously  ill,  and  the  rest  in  different  degrees  of 
convalescence.  The  former,  and  some  of  the  convalescents 
were  at  once  transferred  to  the  Pyramus  hulk,  lying  opposite 
the  naval  hospital  in  H.M.  dockyard ;  the  rest  of  the  conva- 
lescents and  the  healthy  (with  the  exception  of  those  who 
remained  on  board  the  Firebrand  to  cleanse  and  ventilate 
her)  were  accommodated  in  a  storehouse  in  the  dockyard, 
and  the  officers  occupied  apartments  in  the  commissioner's 
house  adjacent  to  the  storehouse.  This  was  considered  the 
only  quarantine  regulation  necessary.  One  of  the  engineers 
lodged  in  the  commissioner's    house   sickened  forty  hours 
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after  landing ;  he  was  removed  to  the  Pyramus,  and  died 
soon  afterwards  with  black  vomit.  Besides  this  fresh  case, 
one  of  the  men  who  had  been  left  in  charge  of  the  Firebrand, 
and  who  had  been  taken  to  the  naval  hospital,  died  there  of 
the  fever  a  fortnight  after  the  arrival  of  the  ship  at  Halifax; 
while  another  of  the  crew  who  had  been  acting  as  nurse  in 
the  Pyramus,  and  who  had  been  taken  to  the  hospital, 
recovered.  Altogether,  there  were  in  all  84  cases  treated 
in  this  city,  16  died  in  the  Pyramus^  and  2  on  shore  in  the 
hospital." 

The  case  of  H.M.S.  S^itefuly  which  arrived  from  the 
Bahamas  in  the  following  month,  was  in  most  respects 
similar.  She  had  lost  24  of  her  crew  (11  having  died  in  the 
voyage  from  Nassau),  and  there  were  46  on  the  sick  list.  The 
measures  adopted  were  the  same  as  what  had  been  resorted 
to  with  the  Firebrand.  Several  fresh  cases  occurred  among 
the  men  who  had  been  landed  ;  they  were  sent  to  the 
Pyramus.  Three  of  the  fresh  cases  were  remarkable  from  the 
long  interval,  of  14  or  15  days,  which  elapsed  between  their 
occurrence  and  the  arrival  of  the  ship  at  Halifax.  Two  of 
them  occurred  in  men  who  had  been  left  on  board  of  the 
Spiteful,  and  the  remaining  case  in  a  boy  who  had  had  fre- 
quent communication  with  the  infected  ship.  Altogether, 
the  number  treated  at  Halifax  was  33,  of  whom  12  died. 

After  narrating  briefly  the  history  of  the  other  sickly  ships 
of  war  which  arrived  that  season  from  the  West  Indies,  Dr. 
Slayter  remarked — **  I  am  happy  to  state  that  none  of  the 
people  about  the  dockyard  or  in  the  city  took  the  disease ;" 
and  he  adds — "  On  account  of  the  healthy  state  of  our 
climate,  our  local  government  has  hitherto  considered  it  an 
unnecessary  expenditure  for  the  erection  of  a  quarantine 
hospital.  The  subject,  however,  will  be  brought  before 
them  at  an  early  period ;  and  the  past  summer's  experience 
teaches  the  necessity  for  a  more  vigilant  attention  on  the 
part  of  the  naval  authorities,  and  also  the  want  of  a  suitable 
building  wherein  to  transfer  the  sick  on  their  arrival  in  this 
port."* 

Since  Dr.  Slayter's  death,  our  Society  has  unfortunately 
had  no  other  communication  on  the  subject  from  Halifax. 
Similar  details  respecting  the  sickly  ships  of  war,  or  others, 
which  have  arrived  there  from  the  West  Indies  in  subse- 
quent years,  would  have  been  of  the  greatest  value. 

I  must  now  ask  you  to  cross  over  with  me  from  Nova 

*  Traosactions  of  the  Epidemiological  Society,  vol.  i,  p.  186. 


38         ON  YELLOW  FEVER  AND  QUAKANTINE. 

Scotia  to  the  coast  of  Brittany,  in  France,  in  latitude  inter- 
mediate between  that  of  Halifax  and  that  of  Southamptoa. 
The  year  of  the  occurrence  to  be  related  was  the  same,  1861. 

The  Ave  Maria,  a  sugar  ship,  arrived  at  St.  Nazaire,  at 
the  mouth  of  the  Loire,  on  the  ^5th  July  1861.  She  had 
sailed  on  the  18th  June  from  Havana,  where  she  had  lain 
for  upwards  of  a  month  taking  in  her  cargo ;  that  port  was 
then  infected  with  yellow  fever.  None  of  her  crew,  16  in 
number y  had  been  at  all  seriously  ill  while  there.  The 
earliest  two  cases  of  fever  on  board  occurred  seventeen  days 
after  leaving  Havana ;  both  proved  fatal  within  four  or  five 
days.  Seven  others  of  the  crew,  including  the  captain, 
sickened  with  the  fever ;  but  they  all  recovered,  and  were 
more  or  less  decidedly  convalescent  on  arrival  at  St.  Nazaire. 
Conformably  to  the  then  existing  quarantine  regulations  in 
France,  which  granted  pratique  to  all  vessels  in  which  no 
death  or  fresh  attack  of  the  fever  had  taken  place  within  tea 
days  before  arrival,  the  ship  was  at  once  admitted  into  a  wet 
dock  along  the  least  frequented  quay  in  the  port.  The  crew, 
as  is  usual  in  France,  at  once  left  the  vessel,  and  dispersed  to 
their  homes  in  different  directions,  while  seventeen  labourers, 
all  in  perfect  health,  were  engaged  to  discharge  the  cargo. 
This  occupied  eight  days  in  all.  The  former,  viz.,  the  crew, 
appear  to  have  remained  quite  well;  the  convalescents  reco- 
vering their  health,  and  the  others  continuing  free  from  any 
illness.  Very  different  was  the  fate  of  the  labourers  ;  two- 
thirds  of  them  were  affected,  and  many  of  them  died  with  the 
characteristic  symptoms  of  yellow  fever.  Nor  was  the  sick- 
ness confined  to  these  men ;  for  numerous  cases  occurred 
among  the  crews  of  other  vessels  lying  close  alongside,  or 
having  direct  communication  with,  the  Ave  Maria.  In  the 
great  majority  of  instances,  the  sufferers  had  been  on  board  of 
the  infected  ship.  Altogether,  40  men  were  attacked  with 
the  fever,  and  of  that  number  23  died.  Many  of  the  cases 
occurred  in  the  town,  and  several  in  the  immediate  neigh- 
bourhood of  the  ship.  Most  of  them  were  treated  in  their 
own  homes ;  a  few  only,  who  were  among  the  more  destitute, 
were  removed  to  a  temporary  hospital  or  lazaret. 

With  respect  to  the  state  of  the  Ave  Maria,  it  appears 
that  not  only  was  her  hold  abominably  foul  and  offensive, 
but  there  was  also  a  large  accumulation  of  decaying  rubbish, 
with  dead  rats,  old  bones,  and  different  odds  and  ends  in  be- 
tween the  side  timbers  of  the  ship,  so  that  altogether  she 
was  as  thoroughly  unwholesome  as  she  well  could  be.  She 
was,  of  course,  removed  from  the  dock  into  which  she  had 
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been  admitted  to  the  opposite  side  of  the  Loire,  where  she 
was  kept  apart,  and  subjected  to  a  most  thorough  purifica- 
tion and  disinfection. 

Soon  after  the  case  of  the  Ate  Maria,  several  other 
merchant  vessels  from  the  West  Indies  arrived  at  St. 
Nazaire,  having  suffered  from  the  fever  on  the  voyage,  and 
in  some  instances  with  cases  of  the  disease  on  board  on 
arrival.  None  of  them  were  admitted  into  the  port  or 
harbour,  but  were  stationed  on  the  other  bank  of  the  river, 
where  they  could  not  compromise  the  rest  of  the  shipping. 
The  passengers,  and  these  of  the  crews  who  could  be  spared, 
were  removed  at  once  on  board  a  hulk  appointed  for  the 
purpose,  where  each  had  a  bath,  and  was  required  to  change 
bis  linen  and  clothes.  Those  who  were  actually  sick  were 
transferred  to  a  hospital  ship  ;  and,  with  respect  to  the  dis- 
charging of  the  cargoes,  this  was  carried  out  with  certain 
hygienic  precautions  which  constitute  what  M.  Melier,  the 
chief  of  the  quarantine  department  in  France,  calls  decharge^ 
ment  sanitaire.  By  these  measures  all  the  infected  vessels 
were  unloaded  without  any  casualty,  save  in  a  single  in- 
stance, where  one  of  the  labourers  engaged  in  the  work,  and 
who  had  wilfully  neglected  the  regulations  by  remaining 
much  longer  in  the  hold  of  one  of  the  vessels  than  he  ought 
to  have  done,  was  attacked  with  fever  at  his  own  house  on 
shore  ;  he  was  subsequently  taken  to  the  hospital  ship,  and 
died  there  on  the  seventh  or  eighth  day  after  the  seizure. 
Neither  in  this  case,  nor,  as  far  as  we  know,  in  any  of  the 
other  similar  examples  of  men  who  sickened  in  their  own 
homes,  did  the  other  inmates  of  the  dwellings  suffer  from 
the  disease. 

It  is  to  be  observed  that  none  of  the  men  employed  on 
shore  in  handling  or  conveying  the  boxes  of  sugar  from  the 
wharf  to  the  railroad,  even  before  any  precautions  were 
resorted  to  in  reference  to  this  part  of  the  unloading  of  the 
cargoes,  were  at  all  affected  at  any  time. 

In  consequence  of  these  occurrences  at  St  Nazaire  in  the 
summer  and  autumn  of  1861,  and  the  elaborate  report  upon 
them  by  M.  Melier  in  the  following  year,  the  French 
Government  deemed  it  right  to  introduce  considerable  modi- 
fications into  their  quarantine  code  in  reference  to  vessels 
suspected  of,  or  infected  with,  yellow  fever.  That  code  had 
been  based  on  the  recommendations  of  the  International 
Sanitary  Conference  held  in  Paris  in  1851.  Without  enter- 
ing into  particulars  as  to  details,  it  may  be  sufficient  at  pre- 
sent to  state  that  the  duration  of  the  quarantine  detention  of 
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healthy  persons  was  materially  shortened,  while  that  upon 
the  vessels  themselves  was  made  to  depend  much  upon  their 
sanitary  condition,  whether  good  or  otherwise.  When 
cases  of  the  fever  had  occurred  in  vessels  whose  sanitary 
arrangements  were  thoroughly  good,  a  detention  of  frona. 
three  to  seven  days  was  imposed  on  the  passengers  on 
board ;  but  this  period  might  be  much  shortened,  or  alto- 
gether dispensed  with,  under  peculiar  circumstances  whea 
the  Government  saw  fit,  upon  the  report  of  the  sanitary 
officers.  The  discretionary  power  of  the  Minister  of  Com- 
merce was  in  all  cases  to  be  supreme. 

In  conclusion,  it  deserves  to  be  stated  that,  of  recent 
years,  the  arrival  of  ships  in  the  oceanic  ports  of  France  with 
yellow  fever  on  board,  or  which  have  suflPered  from  it  during 
the  voyage,  is  of  much  more  frequent  occurrence  than  it  used 
to  be.  Few  years  now  pass  over  without  instances  of  the 
sort  in  one  or  other  of  the  harbours  of  that  country.  This 
tendency  to  the  greater  extension  of  the  disease  of  late  years 
has  been,  it  will  be  remembered,  brought  before  the  notice 
of  this  Society  on  several  occasions. 

In  1862,  a  trading  steamer,  with  a  cargo  of  cotton  and 
having  a  crew  of  50  men  and  23  passengers  on  board,  evad- 
ing the  quarantine  regulations  at  Gravesend,  arrived  at  the 
Victoria  Docks  in  the  river  on  the  20th  of  August.  She  had 
left  Nassau  in  the  Bahamas  on  the  2nd  of  the  month,  having 
previously,  it  was  believed,  run  the  blockade  at  Charleston. 
Seven  or  eight  deaths  had  occurred  during  the  voyage,  the 
latest  only  three  or  four  days  before  reaching  the  Thames, 
the  patient  having  sickened  about  ten  days  previously.  The 
captain  and  two  of  the  passengers  had  landed  at  Dover.  On  the 
facts  becoming  known,  the  vessel  was  ordered  to  be  pushed 
off  into  the  middle  of  the  basin,  apart  from  the  other  ship- 
ping, and  a  strict  guard  kept  over  her  to  prevent  any  commu- 
nication with  the  shore.  The  pilot,  two  or  three  of  the  custom- 
house men,  and  some  other  people  who  had  gone  on  board, 
were  not  permitted  to  land.  After  three  days'  detention,  the 
vessel  being  ascertained  on  inspection  to  be  remarkably 
clean,  and  the  clothes  and  bedding  of  the  persons  deceased 
having  been  burned,  pratique  was  allowed  her.  No  fresh 
casualties  of  any  sort  occurred ;  and  no  further  notice  was 
taken  of  the  case. 

The  Hecla^  a  sailing  vessel,  arrived  at  Swansea  on  Sept. 
9,  1865,  with  a  cargo  of  copper  ore  from  St.  Jago  de  Cuba, 
which  she  left  on  26th  July.  She  was  provided  with  a 
clean  bill  of  health ;  although,  as  it  afterwards  appeared. 
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yellow  fever  was  prevalent  there  at  the  time,  and  one  or  two 
of  the  crew  had  died  while  the  vessel  lay  there.  On  being 
boarded  by  a  pilot  in  the  Bristol  Channel,  twenty-five  miles 
or  so  from  Swansea,  he  was  told  that  one  man  on  board  was 
ill  with  dropsy,  and  that,  three  of  the  crew  having  died  on 
the  voyage,  the  ship  was  short-handed,  and  required  four  or 
five  men  from  the  shore  to  bring  her  into  port.  Five  hands 
were  accordingly  sent  on  board ;  and  next  day,  not  a  word 
having  been  said  as  to  the  cause  of  the  deaths  among  the 
crew,  she  was  brought  in  without  any  quarantine  flag 
hoisted,  and  placed  in  one  of  the  docks  alongside  the  usual 
discharging  quay.  A  good  many  persons  went  on  board  at 
once,  two  passengers  landed  with  their  luggage,  and  the 
crew  distributed  themselves  in  the  town.  Three  men  were 
landed  sick ;  two  of  whom  were  convalescent  from  "  fever," 
one  (the  captain),  reported  ill  of  dropsy.  Within  three 
hours  of  the  arrival  in  port,  the  hatches  were  removed,  a 
stage  rigged,  and  gangs  of  men  commenced  discharging  the 
cargo.  It  soon  became  known  that  the  deaths  on  board 
during  the  voyage  had  been  from  yellow  fever,  and  that  one 
at  least  of  the  sick  men  who  had  been  landed,  and  taken  to 
a  wretched  room  in  a  small  dirty  house,  was  actually  mori- 
bund from  this  disease.  He  died  in  the  course  of  the  day. 
The  discharging  of  the  cargo  was  immediately  stopped ;  and 
no  person  was  permitted  to  go  on  board,  except  those 
employed  in  purifying  and  disinfecting  the  vessel,  which  was 
foul-smelling  in  different  parts,  by  washing  the  deck  and 
forecastle  with  a  solution  of  chloride  of  lime,  and  by  causing 
the  free  evolution  of  chlorine  in  the  forecastle,  steerage, 
hold,  &c.,  &c.  After  these  measures  had  been  used  for 
three  days,  the  discharge  of  the  cargo  was  recommenced, 
and  it  was  completed  in  eight  or  nine  days,  or  by  the  21st  or 
1^2nd  September. 

The  earliest  case  of  sickness  connected  with  the  Hecla 
after  her  arrival  seems  to  have  occurred,  on  Sept.  15th,  in  a 
ship-rigger,  who  was  at  work  in  a  vessel  lying  immediately 
astern,  and  who  had  been  on  board  of  her  several  times.  He 
recovered,  and  no  other  inmate  of  his  house  suffered. 

The  first  fatal  case  occurred  two  days  later.  The  man,  a 
Custom-house  officer,  whose  duty  it  was  to  patrol  the  quay 
immediately  opposite  to  where  the  Hecla  lay,  and  who  had 
also  been  on  board  of  her,  sickened  on  the  17th,  and  died  on 
the  22nd.  No  other  person  in  his  house  was  affected. 
Other  cases  rapidly  followed  during  the  next  fortnight;  so 
that  altogether,  "  between  Sept.  15th  when  the  first  case 
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occurred 4  to  Oct.  13th  when  the  last  case  was  convalescent, 
22  cases  in  which  the  diagnosis  of  yellow  fever  could  pretty 
certainly  be  made^  and  7  other  cases  in  which  the  circum- 
stances of  exposure,  or  the  character  of  the  attack,  led  to  a 
more  or  less  strong  suspicion  that  the  illness  was  of  the  same 
nature."  Of  these  29  cases,  16  proved  fatal.  With  the 
exception  of  only  two  cases,  which  occurred  in  a  house 
immediately  adjoining  to  that  where  the  sick  sailor  died  on 
the  day  of  the  Hecla^a  arrival,  all  the  attacks  took  place 
among  persons  who  either  lived  close  to  the  wharf  where 
the  vessel  lay,  or  who  were  at  work  during  the  day  there ; 
many  of  them  had  also  been  on  board  of  her. 

In  the  large  majority  of  the  fatal  cases,  none  of  the  other 
inmates  of  the  dwellings  where  the  deaths  occurred  were 
attacked  with  the  disease.  Dr.  Buchanan,  in  reference  to 
this  point,  remarks: — ^'^ There  were  twelve  centres  from 
whence  the  disease  had  the  opportunity  of  spreading,  and 
many  of  these  localities  were  perfectly  adapted  for  the 
spread  of  contagious  diseases ;  yet  in  no  single  instance  out 
of  all  these  did  any  person,  whose  business  did  not  lead  them 
to  the  infected  neighbourhood  of  the  docks,  get  yellow  fever, 
or  any  disease  at  all  simulating  it."  It  only  remains  to  be 
stated  that  the  two  pilots  who  had  boarded  the  Hecla,  the 
five  seamen  who  helped  to  bring  the  ship  into  harbour,  and 
most  of  the  men  employed  in  discharging  the  cargo,  escaped 
any  attack  of  the  fever,  although  they  had  much  more  direct 
dealing  with  the  ship  than  the  majority  of  the  persons  who 
were  attacked.  Nor  does  it  appear  that  the  crew  and  the 
passengers  who  landed  were  afterwards  attacked,  or  that 
they  conveyed  the  disease  to  their  homes.  It  had  been  urged, 
from  the  first,  that  the  ship  ought  to  be  removed  from  the 
dock  and  taken  to  some  part  of  the  harbour  at  a  distance 
from  the  shore,  and  from  other  shipping.  This  was  not 
effected  until  the  28th  of  September,  or  nineteen  days  after 
her  arrival ;  and  she  was  then  thoroughly  washed  out,  in 
every  part,  with  a  solution  of  chloride  of  lime.  She  was  not 
readmitted  into  the  port  for  a  fortnight.  The  weather,  it 
should  be  added,  was  extremely  hot  at  Swansea  throughout 
September. 

It  is  not  to  be  imagined  that  the  Hecla  is  the  only  vessel 
which  has  come  to  Swansea  from  the  West  Indies,  having 
had  deaths  from  yellow  fever  during  the  voyage,  and  landed 
persons,  if  not  actuallv  labouring  under,  at  least  convalescent 
from,  that  disease.  Of  recent  years  more  especially,  scarcely 
a  season  has  passed  without  one  or  more  instances  of  the 
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sort  having  oocarred ;  and  in  1865,  prior  to  the  arrival  of 
the  Hecla,  two  other  vessels  from  Cuba  had  been  admitted, 
in  both  of  which  one  or  two  of  the  crew  had  died  from  the 
fever  on  the  passage.  Several  of  the  medical  men  in  the 
town  remember  cases  convalescing  from  the  disease  having 
been  brought  into  the  port,  but  they  never  knew  the  disease 
to  extend  to  a  resident  in  the  town. 

I  have  only  to  add  that,  if  we  possessed  such  complete  in- 
formation on  other  similar  occurrences  as  we  do  respecting 
the  events  at  St.  Nazaire  and  at  Swansea — thanks  to  the 
able  and  full  reports  of  M.  Melier  and  Dr.  Buchanan — 
much  of  the  incertitude  and  inconsistency  of  opinion,  still 
prevalent  on  many  points  in  the  history  of  yellow  fever, 
would  infallibly  be  soon  dispelled. 

In  marked  contrast  with  the  quarantine  measures  adopted 
at  Southampton  in  1852-3,  are  the  precautions  which  the 
Privy  Council  have  deemed  it  necessary  to  enforce  there 
during  the  last  three  months. 

The  Atrato  arrived  at  Southampton  on  the  1 2th  Nov., 
1866,  from  St.  Thomas,  which  she  had  left  on  the  29th  Oct., 
and  which  was  then  suffering  severely  from  yellow  fever. 
There  had  been  13  deaths  from  the  disease  during  the 
voyage  ;  the  latest  had  occurred  three  days  before  arrival. 
The  latest  attack  of  the  fever  had  taken  place  on  the  5th,  or 
seven  days  before  arrival.  There  were  several  convalescents 
from  the  fever  on  board  ;  they  were  all  so  far  advanced  in 
their  recovery  as  to  be  able  to  be  brought  on  deck  to  be  seen 
by  the  medical  officer  of  quarantine  from  his  boat  alongside  ; 
for  he  did  not  now  go  on  board,  as  he  certainly  did  in  1852. 
On  the  present  occasion,  indeed,  all  the  quarantine  measures 
adopted  were  of  extreme  rigour;  and  even  the  paper,  contain- 
ing the  replies  given  to  the  surgeon  and  captain  of  the 
Atrato  to  the  queries  put  to  them,  was  not  returned  to  them 
for  signature,  but  merely  read  over  to  them,  after  they  had 
been  sworn. 

After  the  mails  and  specie  had  been  landed,  the  vessel 
with  all  on  board — a  crew  of  139  souls,  and  61  passengers, 
of  whom  rather  more  than  40  were  in  the  saloon — was 
ordered  down  to  the  Motherbank.  While  there,  the  sick 
with  some  of  the  crew  were,  on  the  evening  of  the  following 
day,  13th,  transferred  in  open  boats  to  the  Menelaus  hulk, 
about  three  quarters  of  a  mile  distant ;  the  weather  was 
extremely  cold  with  a  gale  of  wind  at  the  time,  and  consider- 
able difficulty  was  experienced  in  consequence.  Two  gun- 
boats were  appoiated  to  act  as  guardships  of  the  Atrato  and 
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Menelaus,  to  prevent  all  intercommunication  between  them, 
or  with  the  shore  or  other  ships.  How  long  this  precaution 
was  continued,  the  public  was  not  informed.  The  passengers, 
all  of  whom  had  remained  healthy  throughout  the  voyage, 
with  the  rest  of  the  crew,  remained  in  the  Atrato  for  six  days 
more,  and  were  then  removed  to  the  Parana  steamer,  also 
stationed  at  the  Moth erbank,  and  continued  on  board  of  her 
until  the  23rd,  when  they  were  released  ;  and  pratique  being 
now  granted  to  the  Atrato  also,  every  one  returned  with  her 
to  Southampton,  after  a  rigorous  quarantine  of  ten  or  eleven 
days  from  the  period  of  her  arrival. 

The  only  casualties,  which  appear  to  have  occurred  after 
arrival,  were  these.  One  of  the  convalescents  removed  to 
the  Menelaus  on  the  evening  of  the  13th,  had  a  relapse  of 
fever,  after  the  exposure  in  the  open  boat,  on  the  following 
day,  and  died  three  days  afterwards.  Besides  the  death  of 
an  infant  (but  not  from  fever)  of  a  lady  recently  confined, 
one  of  the  Atrato* 8  crew  died  on  the  same  day  as  the  first 
patient,  the  certified  cause  of  death  being  intermittent  fever. 
The  three  corpses  were  buried  at  isea,  at  the  Moth  erbank. 

Within  a  few  days  after  the  arrival  of  the  Atrato  at 
Southampton,  one  of  the  French  mail  steamers  arrived  at  St. 
Nazaire  from  the  West  Indies,  having  had  14  cases  and  7 
deaths,  among  the  crew,  from  yellow  fever  on  the  voyage. 
None  of  the  passengers  on  board  had  been  attacked.  No 
fresh  case  occurred  after  arrival.  The  passengers  were  de- 
tained five  days  on  board  of  a  hulk,  before  pratique  was 
granted.  The  period  was  therefore  half  of  that  required  in 
the  case  of  the  Atrato, 

The  Tyne  arrived  on  24th  Nov.  Being  one  of  the  inter- 
colonial steamers  sent  home  for  repairs,  she  had  no  pas- 
sengers. Eight  of  the  crew  had  been  attacked  with  yellow 
fever  during  the  voyage ;  and  of  these  4  had  died,  2  had 
quite  recovered,  and  %  were  convalescent.  The  latest  death 
occurred  on  the  19th.  She  was  sent  to  the  Motherbank ; 
and  the  healthy  and  the  sick  of  the  crew  were  transferred  to 
two  different  hulks.  Pratique  was  granted  on  the  1st  of 
Dec,  or  six  days  after  arrival.  No  casualty  whatever  had 
occurred. 

The  Seine  arrived  on  1st  Dec.  There  had  been  several 
cases  of  yellow  fever  on  board  before  she  reached  St. 
Thomas,  and  on  the  voyage  thence  to  Southampton,  8  fresh 
cases  and  %  deaths  had  occurred ;  the  last  death  was  on  the 
18th  November.  No  fresh  attack  had  taken  place  since  the 
17th.  All  the  passengers  on  board  (the  number  is  not 
stated),  had  remained  well.     After  the  mails  and  specie  had 
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been  landed,  having  been  previously  fumigated,  the  vessel 
was  sent  to  the  Motherbank.  The  passengers  and  crew 
were  detained  for  only  2  days ;  the  ship  herself  was  not 
released  for  5  days  more.      No  casualty  had  occurred. 

The  Tasmanian  arrived  next,  on  the  14th  Dec.  Yellow 
fever  had  occurred  on  board  before  she  reached  St.  Thomas 
from  the  westward,  and  she  had  lost  four  of  her  crew  in  con- 
sequence. During  the  voyage  thence  to  Southampton,  17 
other  deaths  had  occurred ;  and  on  arrival,  there  were  7  on 
the  sick  list,  four  of  whom  were  not  expected  to  recover. 
The  latest  death  was  on  the  day  before  she  reached  England. 
With  the  exception  of  one  passenger,  a  medical  man  (who 
may  probably  have  taken  the  place  of  the  surgeon  of  the 
ship,  one  of  the  victims  on  board),  all  the  passengers  re- 
mained free  from  the  sickness.  After  the  landing  of  the  mails 
and  specie,  the  Tasmanian  proceeded  to  the  Motherbank. 
The  passengers,  who  had  been  transferred  to  the  Parana, 
and  had  continued  entirely  well,  were  released  on  the  19th, 
or  6  days  after  arrival.  The  ship  was  detained  in  quarantine, 
for  thorough  purification,  for  9  days  more.  No  casualty  is 
mentioned  (as  far  as  I  know),  except  the  death  of  one  of  the 
sick  crew  on  the  14th,  the  day  of  arrival. 

The  Shannon  arrived  on  the  31st  Dec. ;  all  on  board 
reported  to  be  well.  Only  one  case  of  yellow  fever  had 
occurred  during  the  voyage,  in  the  person  of  the  cook ;  he 
sickened  on  the  17th,  and  died  on  the  23rd.  Five  cases  of 
mild  intermittent  had  occurred,  but  all  the  persons  had  quite 
recovered.  The  quarantine  medical  officer  personally  in- 
spected the  crew,  and  recommended  that  pratique  should  be 
granted  at  once.  But  the  Privy  Council  directed  that  the 
passengers  be  transferred  to  the  Parana,  and  detained  on 
board  for  24  hours  before  they  were  released.  They  were 
permitted  to  land  on  the  2nd  January,  so  that  their  quaran- 
tine was  scarcely  two  days.  The  ship  herself  was  sent  to  the 
Motherbank  to  be  fumigated. 

The  La  Plata  arrived  on  the  17th  January,  1867.  There 
had  been  on  the  voyage  from  St.  Thomas  61  cases,  and  23 
deaths,  from  the  fever ;  and  four  were  on  the  sick  list  on 
arrival.  None  of  the  passengers,  34  in  number,  had  been 
attacked.  After  the  mails  and  specie  had  been  landed,  she 
proceeded  to  the  Motherbank,  and  the  healthy  and  the  sick 
were  transferred  to  different  vessels.  The  passengers,  all  of 
whom  had  continued  well,  were  detained  in  quarantine  for 
8  days,  and  the  healthy  portion  of  the  crew  for  9  days. 
The  ship  was  detained  in  quarantine  at  the  Motherbank  for 
11  days.     No  casualty  appears  to  have  occurred. 
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It  would  thus  appear  that  of  these  six  infected  West  India 
steamers  which  arrived  at  Southampton  between  12th  of 
Nov.  last  and  the  17th  Jan.  in  the  present  year,  and  on 
board  of  which  65  deaths  from  yellow  fever  had  occurred  at 
sea  among  an  aggregate  of  probably  between  900  and  lOOO 
persons,  crews  and  passengers,  the  only  casualties  in  connec- 
tion with  this  disease  after  their  arrival  off  our  shores  were, 
as  far  as  can  be  yet  made  out  from  what  the  public  have 
hitherto  heard,  one  death  from  relapse  in  the  Atrato,  and 
one  or  two  deaths  (perhaps  more)  of  moribund  sick  in  the 
Tasmanian,  immediately  after  her  arrival. 

If  we  take  into  account  the  French  mail  steamer  at  St. 
Nazaire,  7  more  deaths  must  be  added  as  having  occurred 
in  the  voyage  from  the  West  Indies  to  Europe ;  but  there  is 
no  addition  in  her  case  to  the  casualties  after  arrival. 

The  exemption  of  the  passengers  on  board  the  seven 
vessels,  with  the  solitary  exception  of  the  medical  gentleman 
in  the  Tasmanian,  and  who,  probably,  had  attended  the  sick 
on  board,  is  a  striking  fact;  it  will,  of  course^  arrest  atten- 
tion. The  same  thing  occurred,  it  will  be  remembered,  in 
1852-53 ;  so  that  we  have  thus  the  highly  significant  fact  of 
an  all  but  complete  immunity  of  at  least,  I  presume,  600 
persons  on  board  of  11  vessels,  in  which  yellow  fever  had  to 
a  greater  or  less  extent  existed. 

We  require,  it  is  obvious,  to  have  far  more  ample  and  accu- 
rate information  respecting  numerous  details  in  respect  of  each 
ship,  and  of  those  on  board  of  each  ship,  than  we  yet  possess,  to 
be  able  to  appreciate,  as  is  necessary  in  such  an  inquiry,  the 
different  influences,  pernicious  or  salutary,  which  contributed 
to  the  seizure  of  some  persons  and  the  escape  of  others 
within  so  limited  an  inclosure  as  that  of  a  ship.  Among 
other  points,  it  would  be  interesting  to  know  whether  any  of 
the  cases  were  treated  under  canvas  on  the  upper  deck ; 
and  if  so,  how  many  were  so  treated,  with  the  results  of  these 
cases  compared  with  the  results  of  cases  treated  between 
decks.  Suffice  it,  for  the  present,  to  say  that  the  varied  facts 
which  have  now  been  brought  together,  seem  to  fully 
warrant  and  to  confirm  the  declarations  of  the  late  Sir 
William  Pym,  who  will  not  be  suspected  of  having  under- 
rated the  virulence  of  the  disease  and  the  risk  of  its  propa- 
gation, that  "  in  an  open  airy  situation,  persons  may 
approach  a  patient,  perhaps  even  to  contact,  with  very  little 
or  no  danger,"  and  that  ''  the  contagion  is  totally  destroyed 
by  cold,  or  even  by  a  free  circulation  of  cool,  air."  Like  all 
unknown  and  unexperienced  evils,  yellow  fever  is  apt  to  be 
regarded  by  those  who  are  ignorant  of  its  nature  with  exag«» 
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gerated  alarm;  and  this  alarm  is^  of  course^  apt  to  give  occa- 
sion for  the  adoption  of  needlessly  severe  quarantine  pre- 
cautions in  the  way  of  prophylaxis. 

"  For  almost  all  practical  purposes  of  prevention  and 
arrest,"  it  seems  to  me,  "  yellow  fever  may  be  regarded  in 
the  same  light  as  the  typhus  fever  of  our  own  country.  All 
know  how  much  the  virulence  and  diffusion  of  the  latter  are 
under  control  by  wise  sanitary  precautions  ;  and  nearly  the 
same  thing  may  be  said  of  the  former.  Both  are  liable,  in  a 
confined  impure  atmosphere,  to  spread  by  contagion  from  the 
sick  to  the  well ;  whereas  the  risk  of  such  an  accident  is  re- 
duced almost  to  zero  in  the  airy  wards  of  a  clean  hospital. 
The  inference  from  this  fact  clearly  is  that,  by  the  simple 
expedient  of  securing  an  ample  circulation  of  pure  air  at  all 
times,  but  more  especially  from  sundown  to  sunrise,  to  every 
one  without  exception  on  board  a  sickly  ship,  the  virulence 
and  extension  of  the  disease  would  be  greatly  controlled."* 

The  same  hygienic  principles  should,  I  think,  direct  the 
procedures  to  be  adopted  towards  vessels  infected  with 
yellow  fever  as  are  deemed  necessary  in  respect  of  houses 
infected  with  typhus  fever ;  neither  more  nor  less.  That 
there  is,  at  the  present  time,  a  great  want  of  a  properly- 
organised  medical  police  in  all  our  principal  commercial 
ports  has  been  abundantly  shown,  of  recent  years,  by  such 
occurrences  as  the  arrival  of  the  Egyptian  fever-smitten 
frigate  at  Liverpool,t  in  1 861,  of  the  vessel  in  the  Thames  in 
186^,  and  again  of  the  Hecla  at  Swansea,  in  1865.  '  In  the 
interests  of  the  shipping  itself,  as  well  as  of  the  population 
on  shore,  something  ought  unquestionably  to  be  done  to 
remedy  this  great  defect ;  and  when  to  this  it  is  added  that 
the  sanitary  condition  of  many  of  our  harbours  and  docks 
is  notoriously  very  faulty,  it  is  surely  high  time  that  the 
whole  subject,  now  briefly  noticed,  should  engage  more  of 
the  attention  of  the  profession,  as  well  as  of  the  Govern- 
ment, than  it  hitherto  has  done. 

*  The  Health  of  the  Navy  Considered,  «to.,  by  Gavin  Milroy,  M.D.,  London, 
186J. 
f  Transactions  of  the  Epidemiological  Society,  vol.  i,  p.  246. 

P.S. — In  October,  November,  and  December  of  1867.  oases  of  yellow  fever 
again  oocarred  in  three  of  the  West  India  steamers,  on  the  voyage  from  St. 
Thomas  to  Southampton,  and  the  same  rigorous  and  prolonged  system  of 
quarantine  detention  at  the  Motherbank  was  imposed  upon  each  of  them. 
No  fresh  sickness  of  any  sort  appears  to  have  taken  place  among  either  the 
passengers  or  crews  after  their  arrival ;  but  from  the  want  of  any  official  in- 
formation in  respect  alike  of  these  vessels  and  of  those  mentioned  in  the  pre- 
ceding pages,  the  public  is  left  in  the  dark  as  to  the  exact  details.  This 
desideratum  should  manifestly  be  supplied  by  the  Government ;  it  is  only 
strange  that  it  should  have  been  so  long  withheld. 

16  December,  1868.  G.  M. 


48 


ON  SMALL-POX  AND  VACCINATION  IN  THE 

ISLAND  OF  ANTIGUA. 

By  THOMAS  NICHOLSON,  M.D., 
IRead  March  4th,  1867.] 


The  prevalence  of  small-pox  at  the  present  day  in  the 
parish  of  Marylebone  is  calculated  to  raise  grave  doubts  ia 
the  minds  of  the  public  of  the  value  of  the  discovery  of  the 
philanthropic  Jenner  ;  or  to  impress  them  with  the  convic- 
tion that  the  Act  for  Compulsory  Vaccination  is  shamefully 
neglected.  To  investigate  the  cause  of  this  epidemic  is  no 
doubt  one  of  the  special  objects  of  the  Epidemiological  So- 
ciety, and  it  has  occurred  to  me  that  the  history  of  small- 
pox and  vaccination  in  an  island  containing  36,000  inha- 
bitants during  the  last  fifty  years  may  be  deemed  not  un- 
worthy of  your  attention.  The  limited  field  of  observation 
has  some  advantages  in  such  an  investigation,  inasmuch  as 
it  is  more  easy  to  trace  effects  to  their  causes  than  in  a  larger 
area  with  a  more  unsettled  population. 

In  the  Island  of  Antigua  the  practice  of  vaccination  was 
early  adopted,  and  the  proprietary  body  readily  consented 
to  pay  two  dollars  for  the  successful  vaccination  of  each  of 
their  slaves.  The  black  mother  offered  no  objection  to  the 
performance  of  an  operation  on  her  infant  which  she  saw 
performed  on  the  infant  of  her  master. 

In  the  year  1834,  when  emancipation  took  place,  most  of 
the  proprietors  entered  into  an  agreement  with  their  medical 
practitioners  for  the  attendance  on  their  contract  labourers 
and  their  children,  including  vaccination  and  surgical  ope- 
rations^ for  a  fixed  sum  annually.  For  some  years  this  ar- 
rangement was  carried  out  most  harmoniously,  and  the  transi- 
tion from  slavery  to  freedom  was  scarcely  perceptible.  At 
length,  one  of  our  governors,  a  man  of  an  amiable  and  phil- 
anthropic disposition^  but  obstinate  in  the  maintenance  of 
opinions  not  always  accordant  with  correct  principles  of 
political  economy,  succeeded  in  interrupting  the  good  feel- 
ings existing  between  the  agricultural  labourer  and  his  em- 
ployer.     His  Excellency  was  of  opinion  that  the  Negro 
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would  never  enjoy  perfect  freedom  as  long  as  he  lived  on 
his  employer's  estate,  and,  therefore,  he  urged  upon  him 
the  propriety  of  obtaining  a  house  of  his  own.  The  money 
which  he  had  saved  by  a  few  years'  of  steady  labour  was, 
therefore,  spent  in  the  purchase  of  a  few  square  yards  of 
land  of  the  cheapest  description,  on  which  he  erected  a 
small  wooden  house,  seldom  of  more  than  two  rooms,  fre- 
quently only  of  one.  Thus,  in  the  course  of  time,  about 
seventy  villages  sprung  up,  oq  ground  generally  marshy, 
and  of  no  agricultural  value,  and  built  without  any  regard 
to  sanitary  principles.  The  relationship  between  master  and 
servant  was  broken ;  the  labourer  and  his  children  were  no 
longer  entitled  to  medical  attendance;  vaccination  was 
neglected ;  and  the  mortality,  especially  of  infants,  became 
excessive.  In  the  years  1837  and  1838  small-pox  prevailed 
in  several  of  the  West  India  colonies,  and  it  was  the  only 
disease  for  which,  at  that  time,  the  laws  of  the  island  im- 
posed quarantine.  The  regulations,  however,  were  not 
very  rigidly  observed,  for  a  ship  arrived  from  the  Clyde  in 
December,  1837,  in  which  the  cook  had  died  of  small-pox, 
and  some  of  the  crew  had  suflfered  from  the  same  disease 
during  the  voyage,  yet  it  was  at  once  admitted  to  pratique. 

The  same  benevolent  governor  alluded  to  was  opposed  to 
the  restrictions  on  trade  which  quarantine  laws  occasion,  and 
he  prevailed  on  the  Legislature  of  Antigua  to  encourage 
protection  by  paying  for  vaccination  rather  than  by  paying 
for  quarantine  officers.  The  labourer  was  paid  from  the 
Colonial  Treasury  an  equivalent  for  the  loss  of  two  days' 
labour,  and  the  vaccinator  was  paid  from  the  same  source  a 
fee  of  one  dollar  for  each  successful  vaccination. 

This  liberal  arrangement  existed  for  one  year  only,  for  it 
was  found  that  the  draft  on  the  Treasury  was  more  than  it 
could  well  aflford  to  pay.  However,  after  this,  vaccination 
was  still  within  the  reach  of  the  poorest  individual,  for  it 
was  oflfered  gratuitously  at  the  Colonial  Hospital  one  day  in 
every  week.  But,  payment  beitig  stopped,  the  labourers 
seldom  availed  themselves  of  the  offer,  or,  if  they  did,  they 
seldom  returned  on  the  eighth  day  for  inspection,  therefore 
it  was  difficult  to  keep  up  a  supply  of  lymph,  and  it  was 
impossible  to  say  that  the  operation  had  been  successful. 
Still  the  colony  had  not  been  visited  by  small-pox  for  more 
than  fifty  years  till  the  month  of  October,  1862.  At  that  time 
the  Board  of  Health  had  weekly  meetings  to  guard  against 
the  introduction  of  cholera,  which  existed  in  some  of  the 
neighbouring  colonies.     Inspectors  of  nuisances  had  been 
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appointed,  whose  duty  it  was  to  visit  every  house  in  their 
respective  districts,  and  report  the  occurrence  of  any  case  of 
small-pox,  diarrhoea,  cholera,  yellow  fever,  or  any  disease  of 
an  infectious  or  contagious  character,  which  they  had  dis- 
covered in  the  course  of  their  visits.  One  of  these  inspectors 
reported  the  existence  of  some  cases  of  chicken-pox  in  a 
village  lying  on  the  south  side  of  the  harbour  of  St.  John. 
Varicella,  so  far  as  I  have  seen  it  in  the  West  Indies,  is  a 
very  mild  vesicular  disease,  the  vesicles  always  distinct, 
appearing  in  successive  crops,  and  never  becoming  purulent, 
and,  I  confess,  as  a  member  of  the  board,  I  was  guilty  of 
overlooking  the  report  of  the  inspector.  The  cases  ought  to 
have  been  inspected  by  the  medical  oflScer  of  the  board,  to 
ascertain  the  correctness  of  the  diagnosis.  It  was  not  till  a 
fortnight  afterwards,  when  I  was  called  to  visit  a  child  on 
an  estate  called  Millar^s,  about  six  miles  distant,  whom  I 
found  labouring  under  confluent  small-pox,  of  which  it  died 
the  following  day,  that  I  became  aware  of  the  existence  of 
small-pox  in  the  island.  The  Board  of  Health  was  sum- 
moned immediately,  and  a  report  made  to  the  Governor, 
who  called  a  meeting  of  the  Legislature,  and  an  Act  was 
passed  to  prevent  the  spread  of  the  disease.  Its  introduc- 
tion was  easily  traced  to  the  arrival  of  a  passenger  in  a  small 
trading  vessel  from  an  infected  port,  who  had  evaded  the 
quarantine  law,  and  landed  in  the  village  referred  to  during 
the  latent  period  of  the  infection.  The  mother,  of  the  child 
in  whom  I  first  discovered  the  disease  had  paid  a  visit  to  a 
friend  in  the  said  village,  taking  her  infant  with  her.  On 
her  return  to  Millar's,  fourteen  persons  of  various  ages,  near 
neighbours  of  this  child,  were  infected,  some  of  whom  had 
the  disease  in  the  most  virulent  form,  but  all  recovered. 
They  were  kept  in  a  detached  house,  about  a  quarter  of  a 
mile  distant  from  the  village  of  the  estate,  a  yellow  flag  being 
hoisted  on  it  to  warn  the  public  of  the  existence  of  the 
disease,  and  they  were  liberally  supplied  with  food  and 
attendance  at  the  expense' of  the  proprietor. 

An  Act  for  enforcing  the  practice  of  vaccination  had  been 
passed  in  July,  1862,  and  now  endeavours  were  made  to 
enforce  the  provisions  of  the  Act  more  rigidly ;  nevertheless, 
the  disease  spread  rapidly  over  the  island. 

When  the  malady  occurred  on  an  estate  on  which  contract 
labourers  resided,  the  same  measures  were  adopted  as  on  Mil- 
lar's estate,  and  the  mortality  was  not  great ;  but  when  it  oc- 
curred in  the  free  villages,  although  they  were  supplied  with 
food,  medicine,  and  nursing  at  the  public  expense,  yet  the 
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mortality  was  great.  For  the  accommodation  of  the  poor  resi- 
dent in  the  City  of  St.  John's  and  its  neighbourhood,  a 
small-pox  hospital  was  erected  on  Rat  Island,  which  was  in 
constant  occupation  for  several  months.  The  expense  in- 
curred by  this  visitation  was  a  heavy  burden  to  the  colony. 
I  am  not  aware  that  any  case  occurred  among  the  white 
population,  or  that  any  one  of  the  coloured  race  was  at- 
tacked, who  had  been  properly  vaccinated. 

One  interesting  case  occurred  in  which  the  wife  was 
vaccinated  as  soon  as  the  small-pox  appeared  on  her  hus- 
band. She  took  the  variola,  however,  in  a  mild  form,  and 
both  diseases  ran  their  course  together. 

About  the  same  time  the  legislature  of  Antigua  passed 
an  Act  for  providing  medical  attendance  for  the  infant 
children  of  the  labouring  population,  and  for  the  poor  and 
destitute,  and  to  render  such  medical  attendance  accessible 
to  the  labouring  population  at  large.  The  preamble  is  to 
this  effect : — "  Whereas  an  undue  mortality,  ascribed  in  a 
great  measure  to  the  want  of  proper  medical  attendance, 
prevails  among  the  infant  children,  more  especially  of  the 
labouring  population,  and  it  is  expedient,  with  a  view  of 
arresting  so  great  an  evil,  to  make  provision  for  medical 
attendance  upon  such  children,  and  for  the  poor  and  desti- 
tute, and  to  render  the  same  accessible,  upon  reasonable  and 
practicable  terms,  to  the  labouring  population  at  large," 
The  island  is  divided  into  six  districts,  each,  with  the  excep- 
tion of  St.  John^s  (in  which  there  is  a  public  hospital  and 
poor-law  union),  having  a  population  of  about  4,000.  To 
each  district  a  duly-qualified  medical  practitioner  is  ap- 
pointed, with  a  salary  of  £150  per  annum.  His  duties  are 
to  afford  gratuitous  medical  and  surgical  aid  to  all  children 
of  labourers  under  ten  years  of  age,  and  to  all  labourers  over 
sixty ;  to  cause  all  such  children  to  be  vaccinated ;  also,  to 
afford,  on  the  order  of  a  justice  of  the  peace  or  minister  of 
religion,  gratuitous  medical  and  surgical  aid,  and  the  neces- 
sary medicines,  to  all  destitute  and  sick  persons  within  his 
district ;  to  act  as  health  officer  for  his  district,  and  to  make 
quarterly  reports  to  the  Governor.  The  4th  clause  author- 
ises the  Governor  in  Council  to  frame  a  tariff  or  docket  of 
fees,  binding  on  the  said  medical  officer,  for  services  ren- 
dered to  labourers  and  other  patients  in  his  district.  Another 
clause  defines  the  meaning  of  the  term  labourers. 

This  Act  would  be  greatly  improved  if  the  system  of 
village  hospitals  were  added  to  it.  At  present  it  is  not  in 
favour  either  with  the  public  or  the   medical   men.     The 
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farmers  say  they  do  not  see  the  happy  results  they  expected 
from  it — the  rate  of  mortality  is  not  diminished.  The 
medical  officers  complain  that  the  Act  pauperises  the  whole 
of  the  labouring  population,  for  it  is  an  easy  matter  to  obtain 
an  order  for  his  services  from  a  justice  of  the  peace  or  a 
minister  of  religion;  and  that  the  tariff  for  those  who  are 
able  to  pay  is  quite  inadequate  to  the  services  required  of 
them.  The  Act  will  expire  shortly,  and  is  not  likely  to  be 
renewed  in  its  present  form. 

Before  I  conclude,  I  desire  to  record  my  testimony  to  the 
great  success  of  the  method  of  preserving  vaccine  lymph 
recommended  by  Dr.  Husband,  of  Edinburgh.  In  the 
early  years  of  my  practice  I  was  supplied  with  lymph  by 
the  National  Vaccine  Establishment,  on  dry  ivory  points, 
between  squares  of  glass,  and  in  tubes  hermetically  sealed, 
with  a  bulb  at  the  other  end.  All  of  these  frequently  failed, 
and  a  vesicle  was  difficult  to  establish  a  true  vaccine  vesicle. 
When  once  it  was  established,  it  was  easy  to  preserve  the 
lymph  for  a  few  days  between  pieces  of  glass  covered  with 
tinfoil,  but  I  always  preferred  vaccinating  directly  from  the 
vesicle  on  the  eighth  day. 
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The  disease  called  cholera  morbus,  or  the  choleric  pas- 
sion, has  been  fully  described  by  most  of  the  Greek  and 
Arab  authors.  In  more  recent  periods  we  have  accounts  of  its 
violent  forms,  given  by  Sydenham,  and  Willis,  and  Morton, 
in  England,  not  to  mention  Zacutus,  Riverius,  and  many 
other  continental  authorities.  The  most  comprehensive 
view  of  the  whole  subject  was  taken  by  the  late  Dr.  W.  F. 
Chambers,  in  his  lectures  in  the  Medical  Gazette,  1849. 
Besides  giving  a  full  account  of  what  Greek  and  Arab 
authors  had  said  on  the  subject,  he  entered  in  some  detail  on 
the  disease,  as  described  by  Sydenham  and  others.  On  this 
part  of  the  subject  Dr.  Greenhow  has  also  enlarged  in  the 
British  and  Foreign  Quarterly. 

For  accounts  of  the  disease  within  historical  times  in  India 
we  are  indebted  mainly  to  the  Madras  and  Bengal  reports 
of  their  Medical  boards.  The  information  supplied  by  them 
has  been  digested  well  by  Dr.  Chambers,  by  a  writer  in  the 
Times  in  1849,  by  the  late  Dr.  Graves,  and  has  also  been 
given  in  abstract  in  Martin's  work  on   Tropical  Diseases. 
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But  these  accounts  scarcely  go  back  more  than  eighty  or 
ninety  years.  The  object  of  this  paper  is  to  give  a  sketch 
of  the  history  of  the  disease  within  the  period  of  European 
connection  with  India;  to  trace  it  from  the  very  first  ap- 
pearance of  the  Portuguese  in  the  East,  down  to  the  great 
renewed  outbreak  of  the  disease  in  1817.  I  have  to  acknow- 
ledge my  obligations  to  Hirsch's  Medical  Geography  for 
many  valuable  references,  and  to  Mr.  Gaskoyn  for  some 
translations  from  the  Portuguese  previous  to  the  date  of 
D'Orta's  work;  and  I  have  made  free  use  of  an  article 
contributed  by  me  to  the  Quarterly  Review ^  January,  1867, 
containing  some  new  facts,  to  which  I  have  since  been  able 
to  add. 

I  shall  not  enter  in  any  detail  into  the  history  of  cholera 
before  the  European  period.      There  are  full  accounts  in 
Sanscrit  writings  of  a  disease  of  various  degrees  of  intensity, 
one  of  which  was  no  doubt  the  true  Indian  cholera.     These 
have  been  published  repeatedly,  and  I  need  not  go  over 
the  ground  again.     There  is  a  certain  want  of  precision  in 
the  descriptions  given  by  Sanscrit,  as  by  Greek  and  Arab 
writers,  but  the  general  truth  of  their  accounts  is  unmistak- 
able.    Of  late  an  inscription,  said  to  have  been  discovered 
in  front  of  a  temple  at  Vizianuggur,  describing  the  symptoms 
of  the  disease,  has  been  resuscitated.     But  such  things  are 
often  fabricated.     Certain  Sanscrit  writings  have  been  pub- 
lished in  Madras,  purporting  to  show  that  vaccination  is 
an  ancient  Hindoo  practice,  but  the  scholars  to  whom  I 
referred  them,  all  doubt  their  genuineness.     In  the  present 
instance  it  appears  that  the  word  murree  is  the  one  used 
on  the  inscription ;  now,  murree  means  plague,  or  pestilence 
in  general.     Cholera  has  been  called  the  sudden  murree, 
and,  doubtless,  occasionally  the  great  murree^  but  the  latter 
phrase  has  been  most  frequently  applied  to  an  entirely  differ- 
ent disease,  a  form  of  the  Levantine  plague.     However,  if 
the  inscription  be  not  authentic,  we  know  from  other  sources 
that  the  disease  prevailed  in  India  before  the  European 
period. 

I.  The  Portuguese  first  reached  the  coast  of  India  in 
1497,  and  they  began  to  form  settlements  about  150^.  Goa 
was  founded  in  1510.  Their  first  proceedings  in  India  soon 
involved  them  in  war  with  the  Samorin,  the  ruler  at  Calicut, 
and  in  1503,  during  a  campaign  against  him,  there  is  a  dis- 
tinct notice  of  cholera,  as  well  as  of  small-pox,  having  proved 
fatal  to  Europeans.  In  1543  there  was  an  epidemic  of 
cholera  of  frightful  intensity  at  Goa  :  a  graphic  account  has 
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been  left  of  the  distress  and  consternation  which  it  occa- 
sioned. The  Governor  found  it  necessary  to  put  a  stop  to 
the  tolling  of  the  bells  on  each  decease^  as  their  melancholy 
notes  added  much  to  the  prevailing  alarm.  I  think  it  may 
be  presumed  that  this  is  the  first  great  epidemic  from  which 
Europeans  have  suffered  in  India,  as  it  caused  such  uni- 
versal consternation.  However,  such  afflictions  are  soon 
forgotten ;  and  D^Orta,  writing  at  Goa  a  few  years  after- 
wards, does  not  mention  the  epidemic  of  1543.  In  1563 
Garcia  D^Orta,  a  physician,  who  had  been  at  least  a  quarter 
of  a  century  resident  at  Goa,  published  there  the  earliest  work 
on  Indian  medicine,  Colloquios  dos  Simples,  ^Notwithstand- 
ing its  numberless  typographical  errata,  the  work  is  most  cre- 
ditable to  the  Portuguese.  D'Orta,  it  may  be  observed, 
does  not  hint  at  the  disease  being  a  new  one.  His  account 
of  cholera  occurs  in  the  colloquy  on  Costas.  As  it  is  the 
first  full  account  of  the  disease  given  by  a  European,  I  have 
attempted  a  condensed  translation. 

"  Let  us  approach  the  choleric,  passion,  which  the  Indians 
call  morxiy  or  disease  from  eating  too  much,  and  which  we 
corrupt  into  mordeshi.  The  Arabs  call  it  hachaiza,  which 
has  been  corruptly  read  by  Rhazes  as  saida, 

"  It  is  a  malady  which  here  kills  very  quickly,  and  from 
which  few  recover.  It  is  more  acute  than  in  our  lands,  for 
it  commonly  kills  in  twenty-four  hours.  I  have  seen  cases 
in  which  it  did  not  last  more  than  ten ;  persons  in  whom  it 
lasted  four  days ;  and,  as  there  is  no  rule  without  an  excep- 
tion, I  have  seen  a  man  of  strong  constitution  that  lived  for 
twenty  days,  went  on  vomiting  bile  incessantly,  and  after 
all  died.  I  knew  an  excellent  gentleman  who  suffered 
thirty  hours  from  this  complaint,  and  said  that  he  had  neither 
vomiting,  nor  purging,  nor  cramp,  but  was  entirely  pros- 
trated by  inability  to  breathe  freely.  The  natives  call  this 
kind,  got  by  excessive  venery,  the  dry  or  seco. 

"  Those  who  eat  much,  particularly  of  cucumbers  or  shell- 
fish, and  those  who  have  too  much  converse  with  women, 
suffer  most.  The  disease  is  most  common  in  June  and  July. 
Symptoms  :  Pulse  is  very  weak ;  in  a  short  time  there  is  a 
feeling  of  great  cold,  with  cold  sweat ;  the  cold  is  great  while 
the  patient  complains  of  great  burning ;  the  thirst  is  cla- 
mourous, the  eyes  are  very  sunk,  there  is  inability  to  sleep, 
much  vomiting  and  purging,  until  the  powers  are  so  ex- 
hausted that  nothing  more  can  be  expelled.  Cramps  in  the 
legs  follow.  The  patient  turns  and  twists  from  suffering. 
After  the  patient  may  have  been  vomiting  and  purging  a 
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couple  of  hours,  at  last  he  brings  up  only  water,  with  no 
bitter  or  acid  taste. 

"  The  malady  is  not  one  that  can  be  neglected  either  by  the 
physician  or  hospital  servants.  As  to  treatment,  there  is  a 
poisonous  humour  and  infection  which  ought  to  be  expelled 
and  evacuated.  The  native  treatment  was  to  give  a  decoc- 
tion of  rice,  with  pepper  and  cummin,  but,  above  all,  to  apply 
the  actual  cautery  to  the  feet  and  ankles,  and  to  tie  liga- 
tures round  the  limbs.  He  himself  gave  no  water  except 
a  little  in  which  gold  had  been  extinguished.  He  used  a 
variety  of  astringent  vegetable  medicines.  Thought  there 
was  virtue  in  three  grains  of  bezoar,  a  remedy  with  which 
he  cured  the  Bishop  of  Malacca.  He  rubbed  the  whole  body 
with  hot  cloths  and  warm  oils,  and,  when  the  vomiting 
ceased,  gave  a  little  chicken  soup." 

Christopher  A.  Costa,  also  of  Goa,  writes  in  1580  attribut- 
ing cholera  to  the  use  of  the  jack  fruit :  as  translated  by 
Clusius,  "  qui  frequentius  Jaca  vescuntur  facile  in  pesti- 
lentem  ilium  et  pessimum  morbum  mordshi  appellatum 
incidunt." 

Linschott,  a  Dutchman,  who  spent  many  years  at  Goa, 
writes  in  1789,  according  to  the  French  translators,  *'  Les 
maladies  que  ces  changements  de  temps  apportent  aux  habi- 
tants de  Goa  sont  divers,  entre  lesquelles  a  la  vogue  celle 
qu'ils  appellent  mordeshin^  qui  survient  en  un  instant  et  4 
I'improviste,  avec  soulevement  de  I'estomac  et  vomissement 
continuel  jusques  k  tomber  dans  defaillance ;  cette  maladie 
est  commune  et  mortifere  k  plusieurs."  After  talking  of  the 
two  next  most  fatal  diseases,  dysentery  and  fever,  he  adds 
of  their  fatality, — "  Ces  maladies  font  mourir  annuellement 
grand  nombre  des  Portugais."  We  thus  have  six  distinct 
accounts  in  the  sixteenth  century  of  the  common  prevalence 
of  cholera  at  Goa  and  the  regions  about  it ;  or  taking  this 
in  its  most  limited  sense,  the  coast  of  Malabar  and  Canara. 
As  the  word  mordshee  is  a  Mahratta  one,  and  as  the  Mahrattas 
are  not  the  original  inhabitants  of  Goa,  their  application  of 
the  name  mordshi  to  the  disease  at  Goa  seems  to  show  that 
the  disease  was  previously  known  to  them. 

But  in  those  days  the  Portuguese  were  in  close  connection 
with  Muscat  and  Ormuz,  and  with  Java  and  the  Eastern  seas. 
Cholera  at  present  is  readily  conveyed  by  ships,  and  we 
should,  therefore,  expect  to  find  traces  of  the  disease  else- 
where. Accordingly,  within  forty  years  of  our  last  notice  we 
hear  of  the  disease  both  in  Java  and  in  Arabia.  It  seems  to  me 
probable  that  Zacutus'  statement  of  the  prevalence  of  cholera 
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in  Arabia  was  published  in  Europe  before  Bontius'  account 
of  it  in  Java,  if  not  written  earlier.  However  this  may  be, 
in  1629  Bontius  wrote  a  full  account  of  the  disease,  which 
would  have  been  unmistakable  even  if  he  had  not  identified 
it  by  mentioning  more  than  once  that  the  Malays  called  it 
mordeshi.  Now,  we  know  that  the  Dutch  had  been  pre- 
ceded by  the  Portuguese  in  Java — ^that  the  word  mordeshi 
is  not  a  Malay  word,  it  must  therefore  have  been  imported 
from  India,  and  applied  either  to  a  disease  brought  by  them, 
or  to  a  disease  they  found  already  existing  in  the  island. 
Bontius  has  been  so  often  quoted  that  he  need  not  be  repro- 
duced here  ;  but  I  would  merely  remark  that  he  talks  of  the 
disease  as  a  common  endemic  one — mentions  four  or  five 
native  remedies  for  it,  and  observes  that  the  disease  is 
dreaded  as  much  as  the  plague  is  in  Holland ;  but  Zacutus's 
notice  of  the  prevalence  of  the  disease  in  Arabia  at  this  time 
is  particularly  interesting — we  know,  indeed,  that  the  Portu- 
guese troops  in  various  expeditions  from  Ormuz,  suffered 
from  sudden  sickness,  but  the  nature  of  such  attacks  does 
not  seem  to  have  been  specified. 

Zacutus  was  a  celebrated  Jewish  physician,  banished 
along  with  his  countrymen  from  Lisbon,  by  Philip  IV.  He 
retired  to  Amsterdam,  where  he  published  the  great  sys- 
tematic works  of  the  day.  He  thus  had  an  opportunity 
of  communicating  with  the  Portuguese  as  well  as  with 
the  Dutch,  who  were  the  two  nations  in  those  days  in 
closest  connexion  with  the  East.  Letters  addressed  to  him 
from  the  tropics,  and  especially  from  Dr.  Pereira,  of  Goa, 
show  that  he  was  in  communication  with  physicians  abroad. 
His  statement  in  1632  is  very  distinct  and  positive — "  Ne 
ergo  contemnas  hunc  affectum,  qui  etsi  in  Lusitania  nostra 
et  Amstelodamo  paucos  jugulet,  in  Oriente  ubi  vocatur  patrio 
sermone  mordeshi^  plures  quos  corripit  extemplo  jugulat, 
et  in  Mauritania  et  Arabia  est  lethalis  fere,  in  quem  affectum 
incidunt  Arabes  frequenter  qui  continuo  jusculum  esitant 
frigidum  &c.  quod  cuscus  vocatur."  Prax.  Histor.  lib.  ultim. 
Observat  III. 

Now  this  extract  shows  that  Zacutus  was  perfectly  aware 
of  the  tropical  disease  being  more  violent  than  the  ordinary 
European  one ;  he  wrote  forty  years  before  the  London 
epidemics,  which  by  the  way  Sydenham  says,  differed  "  toto 
coelo"  from  ordinary  cholera.  He  knew  that  the  disease 
was  called  Mordshi  in  the  East,  but  he  expressly  adds 
that  it  was  also  common  in  Arabia — and  goes  on  to  specify 
the    mess    they   eat,    to   which    he    attributes   the    disease. 
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We  hnve  nothing  to  say  to  his  statement  of  the  disease 
prevailing  in  Mauritania;  it  does  not  concern  us  at  pre- 
•r*nt,  although  it  is  likely  enough  to  be  correct — ^as  it  was 
described  in  that  country  as  Almaida,  by  Averrhoes^  in 
1200. 

Zaoutus  makes  no  mistake,  and  evidently  knows  what  he 
ii  writing  about.  It  will  probably  never  be  possible  to 
ascertain  what  was  the  source  of  the  disease  in  Arabia  at  that 
time :  howeveri  there  is  nothing  surprising  in  its  prevalence, 
AS  Rhazes  and  Avicenna,  some  centuries,  indeed,  before,  both 
describe  a  cholera  of  very  considerable  fatality  in  that  part 
of  the  world.  Avicenna,  who  lived  at  Bagdad,  attributes  its 
prevalence  chiefly  to  southerly  winds,  to  rain  and  to  heat;  and 
•nys  it  is  most  fatal  summer  and  autumn,  and  Khazes  calls 
it  imd&i  another  form  of  haizay  the  word  now  commonly 
U9C*d  in  India  to  designate  cholera:  and  besides  this,the  Arabs, 
according  to  Dr.  W,  Ainslie,  have  a  tradition  that  the 
disease  was  introduced  into  Arabia  some  centuries  ago  from 
India— that  it  travelled  over  Persia,  Sjrria,  and  Egypt,  and 
flually  disappeared  in  the  African  desert. 

Mandelsloei  a  German  who  travelled  in  India  in  16S8, 
adds  little  to  our  accounts  of  cholera,  but  mentions  it  as  a 
disease  that  kills  without  delay  at  Goa.  In  1666,  De  The- 
venot.  a  French  traveller,  had  a  slight  attack  of  cholera  when 
travelling  from  Boorhampore  to  Surat,  and  takes  occasion  to 
explain  that  there  are  attacks  of  four  various  degrees  of 
intensity^  all  described  as  mardshee.  He  first  mentions  this 
disease,  and  then  gives  an  account  of  dysentery.  In  1674, 
we  have  the  first  notice  of  the  disease  by  an  Englishman. 
Dr.  Fryer  speaks  of  cholera  morbus  as  occurring  in  extreme 
heat  at  Surat,  called  morJesheen  by  the  Portuguese — a 
vomiting  and  purging,  treated  violently  by  cautery. 

In  lti76,  Dellon,  a  French  prisoner  of  the  Inquisition  at 
Goa  (and  it  does  not  matter  to  us  whether  his  adventures  are 
fictitious  or  not),  attributes  to  his  having  been  weU-fed  his 
escape  from  the  cruel  malady,  called  by  the  Indians  mar" 
d^shiHf  which  was  frequent  and  dangerous  in  these  climates. 
Dr«  Dellon,  about  the  same  time,  says  that  tnardeghin  is 
common  in  the  Indies,  that  its  symptoms  are  not  always  the 
same>  that  it  causes  death  in  a  few  hours  if  neglected.  He 
attributes  it  to  heavy  food  taken  at  bed-time,  and  hints  at 
consecutive  fever. 

Pursuing  the  history  of  the  disease,  we  must  now  transfer 
ourselves  from  the  western,  to  the  eastern  portion  of  the  great 
peninsula,  from  the  palm-fringed  coast  of  Malabar  wi&  its 
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loxuriant  Yegetadon  and  back  waters,  and  its  magnificent 
back-ground  of  mountains,  to  the  flat,  bare,  sorf-beaten  shore 
of  Coromandel,  from  the  haunts  of  the  Portuguese  to  the 
Camatic,  where  the  great  struggle  for  ascendancy  was  taking 
place  between  the  English  and  French. 

But  it  would  be  a  very  important  link  in  the  history  of 
the  disease,  first,  as  showing  it  in  full  force  above  the  ghuds, 
and,  secondly,  as  forming  another  connecting  link  between 
the  western  and  eastern  sides  of  the  peninsula,  if  we  had  any 
positive  evidence  of  cholera  having  broken  out  in  Arung- 
zebe's  army  in  1689.  We  have,  indeed,  accounts  of  a  violent 
epidemic  having  spread  through  his  camp  in  the  neigh- 
bourhood of  Becjapore,  and  raging  with  sudi  violence  thwt 
no  one  reckoned  on  his  existence  for  a  single  hour.  To  this, 
according  to  Grant  Duff,  the  historian,  Kafee  Khan,  h^  gi^cn 
the  usual  name  for  cholera,  although  the  sjrmptoms  he  n»en- 
tions  rather  resemble  those  of  the  plague.  In  £ivoiir  of  the 
disease  having  been  cholera  may  be  advanced  the  statement  of 
liinschott,  that  plague  is  unknown  in  India,  that  BegapcMie 
is  only  120  miles  from  the  coast  where  we  have  so  long  eeen 
the  disease  prevailing,  and  that  whrai  a  difiease  resemklSng 
plague  appeared  in  India,  they  gave  it  the  name  cyf  maim 
murree — great  pestilence;  a  name  very  seldom  a^^ied  to 
cholera. 

Our  next  notice  is  firom  a  Frenchman,  a  Jesuit  miflrionaxy 
in  Southern  India,  Fere  Martin,  who  was  familiar  with  the 
disease  between  Madura  and  Tiichinopoly.  In  his  letter 
dated  about  1702,  he  mentions  violent  gastric  distarfaanee, 
with  convulsions,  and  records  his  cure  of  the  case  by  the  ap- 
plication of  the  actual  cautery  to  the  sol^  of  the  feet,  fcAowed 
by  violent  slippering.  An  invaluable  cure,  he  says,  whidi 
was  much  used  along  the  coast,  but  little  known  inland,  or 
at  Aour,  where  this  case  occurred.  lyOita,  and  De  Thevenot, 
and  Fryer,  had  already  given  an  account  of  this  remedy,  and 
Dr.  Dellon  said  that,  after  proving  the  ineifiraency  of  all 
other  modes  of  treatment,  he  had  at  last  adopted  it  himsel£ 

The  history  of  the  disease  at  this  time  would  niber  teem 
to  indicate  its  having  gradually  crept  north  from  Madura. 

In  1709,  another  of  the  brotherhood,  Frere  Papien,  writing 
from  Hooghly,  mentions  mordski  as  one  of  the  diseases  of 
the  country.  This  is  the  first  European  mention  of  cholom 
in  Bengal,  but  as  for  the  present  it  stands  nearly  isolated,  we 
must  go  to  the  parts  of  India,  where  we  have  fuller  noCJoes  of 
the  disease. 

Madras   accounts  first  mention   the  disease  in  1756   at 


60  CHOLERA  IN   INDIA  AND  IN  THE  KAST. 

Arcot,  about  fifty  miles  inland  from  the.  presidency  town. 
It  seems  to  have  been  a  district  to  which  the  disease  adhered 
for  a  long  time,  for  in  it  or  in  Vellore,  or  in  the  adjoining 
valley  of  Amburpet,  there  are  frequent  notices  of  the  disease 
from  1769  to  1783  and  1787.     There  can  be  little  doubt 
that  the  disease  mentioned  by  Orme  as  prevailing  epidemi- 
cally in  Southern  India,  and  causing  sudden  deaths  in  1757, 
was  cholera.*    Dr.  Paisley,  of  Madras,  writing  in  1774,  says, 
that  in  the   first  campaign  made  in  that   country  it  was 
horribly  fatal  to  the  blacks,  and  that  fifty  Europeans  of  the 
line  were  seized  with  it,  that  it  was  the  same  disease  which 
they  had  seen  at  Trincomalee.     He  says  it  is  often  epidemic 
among    the   blacks,  whom    it   destroys    quickly,    and    he 
approves  of  moving  a  camp  to  get  rid  of  the  disease.     There 
seems  no  reason  to  doubt  that  cholera  reached  the  Isle  of 
France  in  1776.      The  accounts  of  this  given  to  our  officers 
at  a  later  period  were  clear  and  convincing.    Of  the  ravages 
of  the  malady  on  the  Coromandel  coast  and  near  the  French 
settlements,  we  have  full  accounts  from  Sonnerat  for  the 
period  of  about  1775  to  1780.     This  writer  has  got  the 
credit,  but   certainly  without  cause,  of  having   converted 
mordeshin  into  the  similarly  sounding  mort  de  chien.     He 
gives  an  account  of  the  ravages  of  more  than  one  epidemic, 
and   says   that   upwards  of  sixty  thousand   people  of  the 
country  between  Cherigan,  in  the  delta  of  the  Cauvery,  and 
Pondicherry,  were  carried  oflf  by  it.     In  the  edition  of  his 
Diseases  of  Seamen^  in  1780,  Lind  talks  of  the  mordeshin  as 
being  very  frequent  and  fatal  in  the  East  Indies. 

Our  next  notice  of  the  subject  carries  us  a  long  way  up 
the  coast,  to  a  neighbourhood  of  which  we  have  scarcely  yet 
heard,  to  the  delta  of  the  Mahanuddy  and  to  Juggernath  in 
the  first  place,  and  to  Calcutta  and  the  Gangetic  valley  in 
the  second.     Paxman,  indeed,  in  1736,  mentions  incident- 


•  It  would  be  very  importaDt  to  get  accounts  of  cholera  epidemics  in  other 
parti  of  India  of  an  earlier  date,  but  no  positive  ones,  except  those  of  the 
Goa  outbreak  in  1543,  have  yet  been  discovered.     Dr.  James  Johnson,  in- 
deed, once  made  a  statement  before  the  Westminster  Medical  Society,  that 
there  had  been  an  epidemic  in  Surat  in  1760,  which  carried  off  60,000  people, 
but  it  does  not  appear  on  what  authority  this  statement  rests.    A  good  deal 
has  been  made,  especially  by  French  writers,  of  the  fact  of  80,000  natives 
and  800  Europeans  having  been  reported  to  have  died  of  the  disease  in  Ben- 
gal in  1762 ;  but  Lind,  the  authority  for  this,  expressly  calls  the  disease  a 
putrid  and  remitting  fever,  to  be  cured  by  baik.    Lind  and  Bogne  both  de- 
scribe the  diseases  of  seamen  in  the  river  Hooghly  from  a  period  which  may 
be  said  to  extend  from  1757  to  1770,  but  they  make  no  mention  of  any  dis- 
ease like  cholera,  although  the  disease  must  have  continued  to  exist  as  an 
endemic,  and  Lind  was  familiar  with  the  fact  of  the  existence  of  mordeshin 
in  the  south. 
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ally  that  the  mordeshin  and  mordsAie  occar  frequently  in 
India.     He  says  he  was  nine  years  in  Bengal,  and  visited 
Coromandel.  He  mentions  bad  fevers  in  Bengal  in  Aagast,but 
says  nothing  of  mordshi  or  of  epidemics  of  it  there.    In  1781, 
a  detachment  of  Bengal  troops  passing  down  from  Cuttack 
to  Ganjam  were  suddenly  seized  with  cholera  on  the  22nd  of 
March,  the  disease   being   said    to   have  been    previously 
common  among  the  people  of  the  country.     It  was  entirely 
new  to  the  Bengal  officers,  who,  in  the  first  place,  as  has 
happened  in  many  a  plague,  attributed  it  to  poison.     The 
seizure  was  as  sudden  and  as  violent  as  its  epidemic  visita- 
tions continue  usually  to  be.     Out  of  a  body  of  about  5,000 
men,  it  is  said  that  700  died.     As  the  detachment  moved  on 
to  the  south  the  complaint  gradually  left  it ;  but  the  pest 
was  not  confined  to  the  country  near  Ganjam,  it  travelled  up 
to  Calcutta,  where,  according  to  Warren  Hastings,  although 
recognised  as  the  ailment  called  mordeshin,  it  created  in- 
tense alarm  and  horror,  having  caused  879  deaths  in  ten 
days ;  in  the  month  of  April  it  gradually  abated,  and  pursued 
its  course  to  the  northward.      Unfortunately  its  course  was 
not  traced  at  the  time,  but  it  can  scarcely  be  doubted  that  it 
is  the  malignant  distemper  of  which  Mr.  Lindsay,  of  Sylhet, 
in  the  north-east  comer  of  Lower  Bengal,  writes  in  the 
month  of  September,  1781,  that,  '*  after  having  carried  off  a 
number  of  the  inhabitants  of  Calcutta,  it  is  now  raging  with 
the  greatest  fury  at  Sylhet.     Many  of  the  Zemindars  and 
Naibs  having  fallen  victims  to  it,  the  others  have  in  a  body 
deserted  the  town."*  The  rumour  mentioned  by  the  Beng^ 
Medical  Board  in  1819,  that  cholera  prevailed  in  Bondel- 
cund  about  forty  years  before,  may  have  been  well  founded 
if  the  disease  at  this  time  travelled  up  the  Gangetic  valley ; 
and  perhaps  this  would  in  some  measure  render  its  sudden 
outbreak  higher  up  the  Ganges  at  Hurdwar  in  the  early 
part  of  1783  less  surprising.     The  disease  when  it  left  the 
Bengal  detachment  on  its  way  south,  was  not  exhausted,  for 
it   appeared   in   General    Andre's    beleaguering    army   in 
1781.     We  have  ample  evidence  of  its  presence  at  Madras 
in  1782,  when  it  killed  fifty  Europeans  of  a  regiment  within 
three  days  of  their  arrival  by  sea,  and  in  less  than  a  month  a 
thousand  Europeans  suffered  from  attacks  of  it,  in  which 
year  it  also  prevailed  in  the  fleet  off  Madras,  and  at  Trin- 
comalee ;   and   when   Konig,  the  botanist,   who   gives   an 
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excellent  account  of  his  attack,  was  near  falling  a  victim  to 
it  at  Tranquebar. 

Next  year,  or  in  1 788,  the  Madras  Report  describes  the 
disease  as  epidemic  along  the  whole  coast.  We  hear  from 
Hay  of  its  being  in  the  south,  in  the  Travancore  country ; 
and  it  showed  itself  in  the  army  of  observation.  In  tnis 
year,  too,  Curtis  talks  of  mort  de  chien  as  "  this  fatal^  in- 
tractable Indian  disease."  Early  in  1783,  or  about  eighteen 
months  after  our  last  notice  of  cholera  in  Lower  Bengal,  we 
meet  with  a  furious  outbreak  of  it  among  the  pilgrims 
assembled  at  Hurdwar,  at  the  very  head  of  the  Gangetic 
valley.  It  is  said  to  have  carried  off  20,000  men  in  a  few 
days ;  but,  with  the  apparent  capriciousness  which  distin- 
guishes it,  spared  a  village  only  a  few  miles  distant.  We 
have  no  account  of  the  cholera  spreading  on  that  occasion. 

It  appears  to  have  abated  somewhat  of  its  violence  after 
this,  although  we  still  have  notices  of  its  ravages.  It  is  at 
Vellore  and  Arcot,  which  are  close  to  each  other,  in  1787  ; 
in  1790  it  again  attacked  a  detachment  of  Bengal  troops 
moving  south  near  the  Chilka  lake,  in  Ganjam  ;  and  in  1797 
a  collector,  in  dne  of  his  reports,  alludes  to  the  sickness  and 
mortality  in  a  pergunnah  of  Backergunge,  in  the  delta  of  the 
Ganges,  and  states,  that  '*  in  one  house,  that  of  a  grain- 
dealer,  seventeen  lives  have  been  lost  in  eleven  days :  and  I 
consider  that  from  four  to  five  hundred  lives  have  been 
sacrificed  to  this  plague,  which  has  not  yet  been  subdued."* 
This  can  only  refer  to  cholera ;  and  tallies  in  date  with  the 
Report  mentioned  by  the  Bengal  Medical  Board,  that  the 
disease  prevailed  epidemically  in  Lower  Bengal  in  the  end  of 
the  last  century.  Yet  when  it  reappeared  there,  only  twenty 
years  after,  it  was  at  first  taken  for  a  hitherto  unheard-of 
pestilence ! 

Here  we  may  pause  to  examine  the  main  features  of  the 
disease.  We  have  it  attacking  soldiers  on  disembarka- 
tion, and  sailors  on  board  their  ships ;  troops  marching,  and 
troops  in  camp  ;  we  have  the  holy  fair  at  Hurdwar  ;  we  are 
in  Cuttack,  on  the  track  of  pilgrims  to  Juggernath ;  at 
Vellore,  in  the  route  of  those  going  to  Conjeveram ;  at 
Cherigan,  of  the  frequenters  of  the  southern  shrines  and 
Ramisheram.  We  have  the  disease  freely  pervading  Ceylon, 
and,  in  all  probability,  carried  to  the  Isle  of  France. 
Finally,  we  have  it  showing  itself  along  the  backwaters  of 
Travancore,  up  the  western  coast  to  Goa,  Surat,  and  the  high 
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country  above  it ;  in  the  delta  of  the  Cauvery ;  in  Vellore, 
surrounded  with  its  rice-fields ;  in  the  delta  of  the  Maha- 
nuddy ;  and  in  the  delta  of  the  Ganges,  where  it  was  not 
destined  to  take  permanent  root  in  its  worst  form  yet  awhile. 
While  one  is  struck  with  the  obvious  fact  that  these  accounts 
refer  chiefly  to  the  sea  coast,  and  to  districts  not  very  far  re- 
moved from  it,  we  must  also  remember  that  Europeans  had 
very  few  dealings  in  those  days  with  the  interior. 

On  looking  back  to  the  prevalence  of  cholera  from  1756 
to  1797 — at  least  so  far  as  we  are  enabled  to  do  so  by  the 
light  of  our  imperfect  accounts — ^the  period  of  the  commence- 
ment and  termination  of  the  wide-spread  of  the  disease  in 
India  during  the  latter  half  of  the  last  century,  we  may 
assign  to  about  the  middle  of  this  period,  or  from  1775  to 
1785,  and  particularly  to  the  years  1781-82-83,  the  maximum 
of  intensity  of  its  epidemic  diffusion. 

Our  notices  of  cholera  for  the  next  nineteen  or  twenty 
years  are  scanty  in  the  extreme;  there  was  evidently  a 
period  of  quiescence.'  Dr.  J.  Johnson  saw  it  in  the  harbour 
of  Trincomalee  in  1804.  Mr.  Barnes,  of  Jessore,  which  lies 
about  sixty  miles  from  Calcutta,  says  that  the  Court  at  that 
place  had  on  two  occasions  previously  to  1817  been  broken 
up^  owing  to  the  outbreaks  of  the  disease,  and  that  he 
remembered  having  seen  cases  which  resembled  cholera; 
but  this  is  very  vague  and  indefinite.  Very  recently  Mr. 
C.  Macnamara  has  exhumed  a  few  notices  from  the  records  of 
the  Bengal  Medical  Board,  which  show  that  in  the  years 
1808,  9,  11,  12,  13  and  14,  also  in  March,  1817,  stray  cases 
of  the  disease  had  occurred  in  various  military  stations,  most 
in  Chunar,  near  Benares,  but  some  in  Fort  William.  There 
are  very  clear  accounts  from  three  Madras  medical  officers 
of  a  slight  outbreak  of  cholera  in  some  native  troops  march- 
ing near  Jaulnah  in  1814;  and  the  next  evidence  of  an 
absolutely  reliable  character*  that  we  have,  shows  cholera  in 
1817  already  widely  spread  in  the  delta  of  the  Ganges  :  in 
May  and  June  in  Kishnagur  and  Mymunsing ;  in  July  at 
Sonergongj  in  the  Dacca  district,  and  as  high  up  the  river  as 
Fatna. 

Now,  it  is  not  common  for  any  pestilence  to  break  out 
suddenly  in  country  districts  where  there  has  not  been  some 
unusual  collection  of  people.     We  do  not  know  of  any  great 


*  Corbyn's  very  extraoi^dinary  statement  that  he  saw  the  disease  on  board 
the  Mangles  Indiaman  on  his  way  from  England  to  the  Cape  in  1814,  when 
there  were  64  deaths  among  the  Lascars,  has  never  been  accepted. 
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assemblage  having  taken  place  in  Bengal  that  year.  There  is 
not  the  faintest  reason  to  suppose  that  there  was  cholera  in 
1817  at  Juggernath.  Even  if  there  were,  the  districts  where  it 
first  showed  itself  are  out  of  the  line  of  pilgrims,  and  the  dis- 
ease burst  forth  before  the  date  of  the  great  religious  gather- 
ing of  the  year.  According  to  all  analogy — just  as  we  had 
stray  cases  of  cholera  in  England  in  1865,  but  our  epidemic 
did  not  come  till  1866 — we  should  expect  to  be  able  to  dis- 
cover traces  of  the  disease  in  Bengal  before  it  became  so  gene- 
ral. Such  traces  have  been  found  by  Mr.  Macnamara,  but 
this  does  not  detract  from  the  extreme  interest  of  the  com- 
munication of  an  anonymous  writer  to  a  Calcutta  newspaper  in 
1831.  He  states  that  a  band  of  bird  and  fruit  sellers — in 
fact,  a  sort  of  gipsies,  called  Kooroorceas — were  seen  by  him 
at  a  village  called  Saibgunge,  in  the  district  of  Purneah, 
north  of  the  Ganges,  in  1816,  and  that  in  the  months  of 
April  and  May  they  suffered  from  a  pestilence  unknown 
before  as  an  epidemic,  which  consequently  had  no  name,  but 
to  which  they  gave  the  name  of  oola  y*'that  it  killed  eight  or 
ten  of  them  a  day,  and  that  in  consequence  of  it  they  moved 
their  encampment.  We  are  inclined  to  attach  every  credit 
to  this  statement,  which  is  put  forth  quite  simply,  and  un- 
connected with  any  theoretical  views.  The  disease  is  repre- 
sented as  breaking  out  at  the  very  season  which  we  know  to 
be  the  commonest  one  for  cholera  in  that  district,  and  among 
a  class  of  people,  wanderers,  among  whom  we  should  expect 
it,  and  just  the  people  to  diffuse  it.  There  is  a  great  proba- 
bility that  they  did  spread  the  germs ;  for  it  is  in  districts 
not  far  removed  from  Purneah,  that  we  find  the  disease  first 
showing  itself  next  year.f  How  these  people  got  cholera, 
we  cannot  pretend  to  say.  We  do  not  know  whence  they 
had  come,  or  how  long  they  had  been  in  Purneah ;  but, 
granted  that  they  spread  the  germs  of  cholera  in  1816,  the 
outbreak  in  1817  is  less  surprising.  We  do  see  something 
like  a  commencement  to  it,  and  without  the  help  of  these 
gipsies  we  have  no  way  of  accounting  for  the  disease  being 
widely  spread  in  the  earlier  half  of  the  year  in  Northern 
Bengal.  There  is  no  evidence  of  a  spread  of  cholera  from 
any  one  central  focus  in  1817. 

As  the  eflfect  of  pilgrimages  has  of  late  been  brought  for- 

*  Ola-utba,  now  the  common  Bengalic  name  for  cbolera,  is  defined  in 
Forster's  vocabulary,  1802,"  Flux,  attended  with  vomiting." 

f  There  are  many  villages  called  Saibgunge  in  Purneah.  Tt  may'be  said 
in  a  rough  way  that  Patna  is  about  150  miles  to  the  west,  Mymansing  the 
same  to  the  south-east,  and  Kishnaghur  the  same  to  the  south  of  Pameah. 


CHOLERA  TN  INDIA  AND  IX  TUB  EAST.  65 

ward  so  prominently,  as  pilgrims  undoubtedly  frequently 
carry  back  cholera  with  them  from  Juggernath — it  may  be 
well  to  point  out  that  Calcutta  and  Lower  Bengal  generally 
lie  out  of  the  main  track  of  pilgrims.  Pilgrims  passing  by 
Gya,  Deoghur,  Bancorah,  and  Midnapore  to  Juggernath 
keep  quite  clear  of  Calcutta;  and  in  the  year  1818,  in  par- 
ticular, the  Bengal  Report  says,  "  Of  late  the  disease  has 
appeared  much  in  the  south-west  parts  of  Bengal,  visiting 
severely  Midnapore  and  Cuttack,  which  it  almost  spared  in 
the  first  year  of  its  existence."  Lower  Bengal,  indeed,  has 
scarcely  any  places  of  pilgrimage ;  and  Kali  Ghat  in  Cal- 
cutta, and  Saugor  Island  at  the  mouth  of  the  Hooghly, 
attract  a  comparatively  small  number  of  votaries.  So  far, 
then,  as  we  are  able  to  throw  any  light  on  the  question  of 
how  the  cholera  outbreak  of  1817  originated  ;  it  is  very  plain 
that  the  disease  did  not  come  up,  as  in  1781,  from  Cuttack ; 
it  is  al»o  clear  that  it  first  appeared  in  the  upper  part  of  the 
delta  of  the  Ganges,  nay,  probably  north  of  it;  it  possibly  may 
have  come  down  the  Gangetic  valley  to  Bengal.  But  our  in- 
formation as  to  the  presence  of  cholera  in  Upper  India  at  that 
time  is  too  scanty  to  help  us  in  the  solution  of  the  question. 
Certain  it  is  that  cholera  in  its  worst  epidemic  form  was  fairly 
introduced  into  Bengal  in  1781,  but,  for  some  reason  unknown 
to  us,  did  not  fructify  then,  as  it  has  done  since  1817 ;  and 
it  is  probable  that  if  introduced  at  all  in  that  year,  it  was 
entirely  from  a  diflferent  quarter  from  that  from  which  the 
visitation  of  1781  had  come.  In  1817  both  Europeans  and 
natives  had  almost  forgotten  the  former  epidemic.  So  soon 
is  the  memory  of  such  things  lost. 

Yet  in  a  certain  sense  the  disease  cannot  be  said  to  have 
been  a  new  one  in  1817  in  Bengal,  for  we  have  seen  that 
cases  of  it  had  been  occurring  occasionally  from  the  begin- 
ning of  the  century.  Dr.  Macrae,  writing  from  Chittagong, 
informed  the  Medical  Board  that  he  had  had  occasion  to 
observe  the  disease,  as  it  prevailed  in  his  district  more 
or  less  every  hot  season.  Indeed,  the  Board  itself  in  its 
early  communications  to  Government,  assured  it  that  the 
malady  was  only  an  aggravated  form  of  the  usual  epidemic 
of  the  season,  though  they  did  not  in  the  first  instance  apply 
the  name  of  cholera  to  it. 

No  question  in  medicine  is  more  interesting  than  that  of 
an  endemic  disease  taking  on  the  character  of  an  epidemic, 
and  of  the  behaviour  of  an  endemic,  when  its  own  epidemic 
form  reaches  it. 

Returning  to  our  earlier  ground  in  Western  India,  Dr. 
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Clarke,  in  1772,  talks  of  cholera  as  a  very  frequent  dis- 
ease at  Bombay.  It  appears  to  have  been  common  in 
Ceylon  from  1774  to  178^4.  In  1776,  Fra  Bartoloraew  found 
the  disease  on  the  Malabar  coast ;  and  he  describes  a  bad 
epidemic  of  it  in  1782.  In  this  same  year,  according  to  Dr. 
Clarke,  European  troops  died  at  Bombay  of  it,  and  of  coup  de 
soleil.  Dr.  Clarke,  in  his  edition  of  1792,  in  the  new 
chapter,  says,  the  disease  is  common  in  Malabar  and  Canara. 
From  this  time  to  the  first  outbreak  of  the  disease  in  the 
Bombay  presidency,  and  in  India  generally,  in  1817-18, 
we  have  scarcely  any  information  about  it  in  the  west.  It 
is  astonishing  that  the  Bombay  Medical  Board  had  so 
little  to  say  about  the  former  prevalence  of  the  disease 
They  only  contribute  the  rumour  mentioned  by  Mr.  Jukes, 
that  the  disease  had  prevailed  in  the  M ah ratta  country  about 
1790,  1794.  They  are  not  even  aware  that  cholera  had  pre- 
vailed in  1814  near  Jaulnah,  scarcely  SOO  miles  distant. 

Still  there  is  sufficient  evidence  of  cholera  being  endemic 
at  this  time.  Sir  J.  Malcolm  states  that  the  bad  form  of 
it  was  always  endemic  in  the  jungles  of  Malwa — some  dis- 
tance, no  doubt,  from  the  western  coast,  but  still  in  con- 
stant communication  with  it.  Dr.  W.  Ainslie  says  that 
cholera  morbus  was  very  common  on  the  Malabar  coast.  Dr. 
Macrae  writes  to  the  Bengal  Medical  Board  that  he  had  per- 
sonalknowledge  of  the  prevalence  of  the  disease  in  that  district 
since  1790.  Mr. Craw, writing  from  Seroor, states  that  in  1818 
common  cholera  had  been  prevalent  during  the  rains  at  Ca- 
ranja,  but  that  when  the  epidemic  disease  arrived  next  season, 
the  nervous  symptoms  were  so  marked,  that  he  considered  it 
resembled  tetanus  rather  than  cholera.  Mr.  Hay's  statement 
from  Travancore  in  the  south,  also  is  very  interesting.  He 
writes,  Nov.  19,  1818,  from  Quilon :  '*  The  spasmodic 
cholera,  1  am  happy  to  say,  abates  the  last  seven  days,  having 
only  afforded  thirty-six  cases,  and  one  casualty,  but  the 
Vythians  report  the  death  of  almost  all  attacked.  I  trust  to 
be  able  to  make  a  noble  stand  against  the  epidemic  when  it 
arrives :  what  I  have  had  to  encounter  recently  I  hold  to  be 
the  endemic,  if  not  of  the  Malabars,  certainly  of  the  Travan- 
corians,  which  is  perfectly  familiar  to  us  all.  Twenty-five 
years  before,  it  devastated  the  country,  destroying  thou- 
sands." No  new  disease,  however,  did  reach  him  this 
season,  and  Mr.  Scott,  the  author  of  the  Madras  Report  says, 
that  there  could  be  no  doubt  that  ihe  endemic  of  Travancore 
was  the  epidemic  of  other  parts.  We  have  thus  traced  an 
endemic  cholera  prevailing  at  times  with  epidemic  violence 
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in  the  western  and  southern  portions  of  the  Indian  peninsula^ 
from  the  earliest  European  times  down  to  1818 — and  it  is 
not  till  that  period  that  there  is  the  slightest  occasion  to 
allude  to  Bengal^  or  the  distant  delta  of  the  Ganges. 

I  shall  pause  here  for  a  short  space,  and  sum  up  the 
characteristics  of  the  disease  as  it  manifested  itself  before 
1817 — some  of  those  bearing  on  its  aetiology.  If  we  inquire 
what  was  the  general  configuration  of  the  districts  in  which 
cholera  showed  itself,  it  must  be  admitted  that  it  has  been 
very  various. 

It  has  been  found  along  the  back  waters,  and  at  the 
mouths  of  the  tidal  rivers,  and  generally  along  the  sea  coast 
of  the  west  and  south  of  India — a  district  remarkable  for 
luxuriant  vegetation  and  for  periodical  heavy  rainfalls.  It 
has  also  visited  the  deltas  of  the  Mahanuddyandof  theGanges, 
the  conditions  of  which  are  tolerably  similar  ;*  but  then  it 
has  also  visited  the  upper  Gangetic  valley,  which  is  dried  up 
for  a  great  portion  of  the  year,  and  where  the  rainfall  is  scanty, 
as  compared  with  other  parts  of  India.  It  has  also  prevailed 
with  great  epidemic  violence  for  a  series  of  years  on  the 
plains  of  the  Carnatic,  and  along  the  eastern  coast  of  India, 
which  is  in  all  respects  the  opposite  of  the  west ;  and  it  has 
flourished  on  high  table  land,  that  of  Malwa,  2,000  feet 
above  the  sea,  being  probably  one  of  its  oldest  seats. 

It  has  existed  on  alluvial  soils,  on  laterite  and  trap  and 
primary  formations,  under  the  most  various  conditions  of 
sub-soil  and  of  drinking  water. 

It  has  always  had  a  tendency  to  appear  at  particular  seasons 
of  the  year. 

It  has  shown  a  fondness  for  towns  and  places  of  pil- 
grimage ;  for  soldiers  and  for  camps ;  for  shipping,  having 
been  readily  carried  by  ships ;  and  on  land  showing  a  power 
of  travelling  over  long  distances  in  a  very  short  time. 

The  bearing  of  these  facts  on  some  of  the  conclusions  of  the 
Constantinople  Conference  will  be  apparent.  That  body  de- 
clared that  "  Cholera  seems  to  be  an  original  product  of  the 
valley  of  the  Ganges.  The  cholera  of  the  invading  character, 
which  we  have  in  our  days,  is  necessarily  the  result  of  new 
conditions,  which  have  been  produced  in  India  about  the  year 
1817.  Cholera's  being  only  of  late  years  in  a  state  of  per- 
manence, must  be  due  to  some  new  and  special  condition  of 
these  localities;  some  special  peculiarities  as  to  houses  or  food, 


*  It  may  be  meDtioDed  that  old  writers  generally  describe  tbe  climate  both 
of  Malabar  and  of  Bengala  as  healthy. 
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or  recently-acquired  habits — for  instance,  the  burying  of  the 
dead."    So  little  did  they  know  of  the  history  of  the  disease  ! 

II.  We  have  found  the  usual  native  name  in  those  days 
for  cholera^  mordeshi,  a  useful  guide  in  our  notices.  We 
may  inquire  into  the  history  of  that  word,  and  also  of  haiza, 

Rhazes  appears,  about  the  year  900,  to  have  used  the 
latter  word  under  the  form  of  saida — h  and  s  are  letters 
easily  convertible.  We  again  find  the  word  used  for  cholera 
by  Averhoes  about  1200.  He  terms  it  almaida — i.e.,  alam  i 
Haidsa^  or  disease  of  haidsa.  In  process  of  time  haiza  has 
become  the  common  word  for  cholera  all  over  the  East. 
Its  original  meaning  seems  to  be  vomiting  and  purging. 
It  need  scarcely  be  said  that  the  word  is  Arabic. 

The  other  name,  now  almost  forgotten,  though  it  was  the 
one  universally  applied  by  Europeans,  mordeshi^  is  morshee, 
the  word  found  by  the  Portuguese  in  use  at  Goa,  where 
the  Mahratta  dialect  prevailed.  After  a  good  deal  of  in- 
quiry among  Eastern  scholars — Col.  Chambers,  Dr.  Hall, 
and  Dr.  Rost — I  do  not  think  that  either  of  two  deriva- 
tions from  the  Sanscrit,  or  Dr.  Craigie*s  derivation  from  the 
Persian,  making  out  the  word  to  be  "  death  of  the  bowels," 
are  at  all  satisfactory.  For  the  present,  the  derivation  from 
the  word  modna,  to  tear  or  twist,  is  about  the  best.  The 
word  still  means  in  Mahratta  cholera,  but  in  Guzeratee  at  the 
present  time  it  only  means  pain  in  the  stomach.  Dellon, 
in  1682,  writes  of  the  mordeshin;  Martin,  in  170!^,  says 
the  French  had  corrupted  it  into  mort  de  chien.  This,  there- 
fore, is  the  probable  date  of  the  transformation  of  the  name. 

In  India  there  seem  always  to  have  been  various  forms  of 
cholera,  but  the  more  violent  one  came  to  be  known  as  mor- 
dechi  by  Mahrattas,  as  haiza  by  Arabs,  as  cholera  morbus  by 
Europeans;  in  each  case  the  term  meaning  the  disease  of  cho- 
lera par  excellence.  Just  as  the  Europeans  applied  the  old 
name  oi  cholera  morbus  and  the  Arabs  the  old  name  oi haiza  to 
the  malignant  disease  in  India,  so  does  no  epidemic  of  it  in 
India  appear  ever  to  have  originated  a  new  name.  On  the 
outbreak  of  1817  the  Bengalees  did  indeed  coin  a  new  god- 
dess, but  they  called  her  by  the  old  name,  Oolabeebee,  from 
oola  flux.  I  believe  all  the  native  names  of  cholera  (except 
one  synonymous  with  epilepsy,  and  said,  rather  doubtfully, 
to  have  been  employed  at  Bombay)  moan  vomiting  and 
purging.  This  survey  warrants  us,  I  think,  in  drawing  two 
conclusions  ;  first,  that  cholera  morbus,  or  malignant  cholera, 
was  considered  to  difl^er  only  in  degree,  not  in  kind,  from 
other   forms   of  the   disease  ;   second^   that    vomiting   and 
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purging  were  always  recognised  as  the  two  prominent  symp- 
tomSy  just  as  brechruhr  is  the  common  name  for  it  in  Ger- 
many. Some  of  the  synonyms  of  cholera  will  be  found  in 
a  note  at  the  end. 

III.  I  think  that  several  conclusions  may  be  fairly  drawn 
from  the  foregoing  history  of  the  disease  and  of  its  names,  and 
the  first  of  them  is — 

1.  That  cholera  of  various  degrees  of  intensity  has  always 
prevailed  in  India,  as  it  does  at  the  present  day.  If  we  refer 
to  old  Hindoo  medicine,  we  find  that  under  the  head  of 
Ajerna  were  described  four  kinds  of  cholera,  the  worst  form 
of  which  was  the  vidhuna  visuchi,  [Dr.  Hall,  of  the  India 
Office,  assures  me  that  this,  like  otber  phrases  for  cholera, 
merely  means  in  Sanscrit  a  disturbance  of  the  stomach  and 
intestines.]  This  division  seems  to  have  passed  over  to  the 
Portuguese,  for,  curiously  enough,  we  have  De  Thevenot 
saying  there  were  four  degrees  of  mordeshi,  Diflferent  writers 
make  different  distinctions  among  choleraic  attacks,  but 
the  following  are  the  common  forms  met  with  in  India,  and 
I  may  remark  that  I  have  had  occasion  to  treat  the 
disease  in  each  of  twenty-four  consecutive  years.  You  have 
ordinary  bilious  attacks  of  vomiting  and  purging.  Yoa 
have  much  more  violent  choleraic  attacks,  sometimes  fatal 
ones,  often  connected  with  some  article  of  food  that  has  acted 
as  a  poison.  The  earliest  Portuguese  writers  mention  such 
attacks  after  eating  prawns,  and  I  have  seen  various  such 
cases  myself.  You  have  true  choleraendemicin  districts,  occur- 
ring sporadically,  and  generally  showing  a  tendency  at  parti- 
cular seasons  to  become  epidemic ;  and  you  have  the  same 
disease  raging  with  epidemic  violence.  The  symptoms  of  all 
these  forms  of  disease  run  into  each  other.  In  their  com- 
mencement there  is  no  absolute  line  of  demarcation  between 
them,  any  more  than  between  European  and  Indian  cholera. 
They  only  vary  in  the  intensity  of  the  symptoms  and  the 
amount  of  prevalence.  Of  course  no  one  can  mistake  a  well 
marked  case  of  the  bad  form  when  it  is  fully  developed,  but 
not  every  one  can  say  where  the  mild  form  ends  and  the  bad 
commences ;  nor  at  the  outset  of  a  case  can  you  always  pre- 
dicate absolutely,  although  you  generally  can,  which  it  is  to 
turn  out.  These  appear  to  me  to  be  simple  facts,  whatever 
conclusions  may  be  drawn  from  them.  I  speak  of  symp- 
toms only.  I  do  not  enter  into  the  question  of  the  specific 
character  of  malignant  cholera. 

But  a  division  of  cholera  of  the  violent  form  into  two 
kinds  is  brought  prominently  before  us  by  the  history  of  the 
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past:  cases  of  ordinary  Indian  cholera  in  which  vomiting 
and  purging  were  the  prominent  features,  and  those  in  which 
affections  of  the  nervous  system,  indicated  by  spasms  and 
convulsions,  were  the  more  marked  symptoms. 

The  latter  form  was  described  by  Hippocrates  as  the 
cholera  sicca,  and  led  the  Greek  and  Arab  physicians  to 
recommend  the  application  of  ligatures  to  the  limbs  in 
cholera ;  a  practice  derived  from  their  ordinary  treatment 
of  epileptic  convulsions.  So  prominent  were  those  features 
even  in  the  earliest  times,  that  Sanscrit  writers  disputed 
whether  cholera  should  be  classed  among  diseases  of  the 
nervous  or  of  the  digestive  system.  Bontius  in  Java,  and 
Girdlestone  in  Madras  confounded  cases  of  spasmodic  cholera 
with  the  idiopathic  tetanus  of  the  country.  When  the 
violent  epidemic  of  1818  broke  out  in  Bombay,  we  have 
seen  Mr.  Craw  stating  that  he  thought  the  disease  had  more 
of  tetanus  than  of  cholera  in  it ;  and  at  that  time  one  of  the 
names  applied  by  natives  to  cholera  seems  to  have  been 
mirgee,  the  common  phrase  for  epilepsy.  However,  as  Dr. 
Clarke  sensibly  remarked,  the  identity  of  the  two  diseases 
was  best  shown  by  all  finding  the  treatment  for  cholera 
to  be  the  best  for  the  tetanic  attacks.  Attacks  in  which 
there  appears  to  be  a  sudden  impression  made  on  the  nervous 
system,  seem  to  occur  in  epidemics  of  all  diseases,  as,  for 
instance,  in  the  Levantine  plague,  and  in  the  suddenness  with 
which  boats'  crews  were  attacked  with  fever  in  Bengal  in 
176^,  according  to  Lind.  Cases  of  cholera,  in  which  the 
patient  is  described  as  struck  down  at  once,  always  have 
occurred,  and  no  doubt  continue  to  do  so.  I  have  not  seen 
them  myself,  and  the  more  such  cases  are  examined,  the 
fewer  I  believe  will  there  be  found  to  be,  in  which  the  usual 
changes  in  the  intestinal  canal  have  not  commenced,  if  they 
have  not  been  fully  developed.  I  believe  the  far  greatest 
portion  of  these  cases  are  merely  ones  that  have  been  imper- 
fectly observed.  Still  the  occurrence  of  such  cases  cannot 
be  doubted. 

S.  The  disease  known  as  Indian  cholera  has  existed  as  an 
endemic  in  the  East  as  long  back  as  we  have  any  certain 
European  accounts.  Our  early  histories  do  not,indeed,  always 
give  full  and  systematic  descriptions.  Particular  symptoms^ 
such  as  suppression  of  urine,  rice  water  evacuations,  secon- 
dary fever,  are  often  not  mentioned  at  all.  But  the  disease 
was  one  which  at  once  arrested  the  attention  of  strangers. 
It  is  mentioned  by  Linschott  as  the  first  and  chief  Indian 
disease,  before  dysentery  and  fever.     This  could  not  have 
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been  the  case  if  it  was  only  the  ordinary  European  cholera. 
It  is  spoken  of  as  a  cruel  pest ;  as  coming  on  quite  suddenly, 
and  with  no  warning ;  as  being  dreaded  as  much  as  the 
plague  iii  Europe;  as  killing  most  of  those  it  attacked; 
as  often  killing  in  a  few  hours ;  as  prevailing  at  particular 
seasons;  and  as  being  very  fatal  both  to  Europeans  and  to 
natives.  I  think  that  no  more  detailed  proof  (even  if  we  had 
not  examined  the  history  of  the  word  mordshi)  need  be  ad- 
duced to  show  the  violence  of  the  disease,  and  of  its  ende- 
micity  we  have  had  ample  evidence ;  that  it  was  always 
endemic  in  the  west  and  south  of  India ;  and  that  Europeans 
have  suffered  from  it  from  the  period  of  their  earliest  con- 
nection with  India. 

3.  One  great  characteristic  of  Indian  cholera  has  been 
called  bjr  the  recent  Constantinople  Conference  its  invading 
character,  or  power  of  spreading,  or  of  epidemic  diffusion.  It 
is,  indeed,  extremely  difficult  to  draw  any  positive  line 
between  endemicity  and  epidemicity.  Our  early  notices  of 
the  disease  represent  it  as  endemic,  with  a  tendency  to 
become  epidemic ;  as  not  limited  to  India,  but  known  in 
Java  and  Arabia.  In  India  epidemics  of  all  kinds  have  been 
mentioned  in  such  vague  terms  (as  jurree  murree,  sudden 
death)  that  it  is  diflScult  to  identify  them.  It  is,  therefore, 
particularly  fortunate  that  we  have  the  Portuguese  account 
of  the  epidemic  at  Goa  in  1543.  Sir  T,  Roe,  about  1616, 
says  the  Emperor  would  not  go  to  Agra  on  account  of  a 
plague  there,  but  says  nothing  of  its  nature.  Passing  over 
the  very  probable,  but  not  quite  certain,  account  of  cholera 
breaking  out  in  Arungzebe's  army  in  1689  before  Beejapore, 
coming  to  positive  proof  of  its  epidemic  prevalence  on  the 
large  scale  at  a  later  period,  we  have  supplied  ample  proof 
of  the  disease  having  been  widely  epidemic  on  the  Coro- 
mandel  and  Malabar  coasts,  in  the  middle  and  latter  half  of 
the  eighteenth  century,  even  without  pursuing  its  course  up 
the  coast  from  Madras  to  Bengal.  Any  increased  power  of 
spreading  in  the  west  and  south,  if  admitted,  is  no  new 
feature  of  the  disease.  It  is  at  most  an  old  one  intensified, 
just  as  the  disease  has  not  shown  any  single  symptom  since 
ibll,  that  had  not  been  often  observed  before.  It  is,  indeed, 
a  matter  of  fact  that  about  the  year  1817  the  disease,  after  a 
period  of  comparative  slumber,  awoke  to  a  fresh  period  of 
prolonged  activity,  which  continues  to  this  day.  1  confess 
that  after  a  good  deal  of  study  of  the  subject,  I  have  not 
been  able  to  arrive  at  any  satisfactory  reason  for  the  fresh 
outbreak  of  that  year. 
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At  the  time  of  the  outbreak  much  importance  was  attached 
to  food — to  bad  rice,  and  to  decayed  fish ;  but  it  was  never 
shown  that  with  respect  to  them  there  was  any  state  of  things 
in  1817  that  had  not  often  existed  before  in  Lowet  Bengal. 
We  know  that  bad  food  predisposes  to  many  diseases,  and  that 
some  kinds  of  it  produce  in  Europe,  as  in  India,  attacks,  and 
often  fatal  ones,  most  closely  resembling  cholera ;  but  w^e 
have  no  reason  to  suppose  that  they  generate  more  than 
local  epidemics.  The  state  of  the  weather  previously  to  the 
outbreak  was  investigated,  and  it  seems  to  have  been  ascer- 
tained that  the  seasons  had  been  very  irregular,  and  that  there 
had  been  extensive  inundations ;  but  although  it  has  been 
from  the  first  very  clear  that  cholera  bears  a  distinct  relation 
to  season,  and  that  its  difiTusicn  is  aided  or  impeded  by  meteor- 
ological changes,  but  few  have  considered  it  probable  that 
any  such  atmospheric  irregularities  as  have  been  observed, 
could  have  produced  the  great  outbreak  of  1817. 

Then  it  has  been  said,  and  undoubtedly  with  truth,  that 
increased  intercourse  helps  the  spread  of  cholera,  and  the 
greater  tendency  to  spread  is  the  only  fresh  characteristic  of 
the  malady  in  1817  ;  and  it  has  been  attempted  to  connect  in- 
creased communication  in  India  with  that  particular  period. 
We  know  of  no  good  grounds  for  this,  except  the  assembly 
of  the  large  army  of  the  Marquis  of  Hastings  in  that  year. 
But  Lower  Bengal,  and  more  especially  the  portion  of  it 
where  cholera  showed  itself  first  in  1817,  is  entirely  out  of 
the  course  of  the  usual  movements  of  Indian  armies — we 
have  already  seen  that  it  was  out  of  the  direct  course  of 
pilgrims  ;  and  as  to  increased  communication  and  travelling 
in  India,  the  improvement  in  them  has  been  a  gradual 
process ;  and  it  appears  to  be  a  mere  arbitrary  assump- 
tion to  assign  the  period  of  1817  in  particular  as  the  date  of 
its  commencement.  The  first  steamboat  did  not  reach  India 
till  1 826,  so  it  is  a  mistake  to  suppose,  as  some  have  done, 
that  steam  helped  to  convey  cholera  to  the  Persian  Gulf, 
"which  it  reached  in  1821. 

It  has  been  a  favourite  French  notion  to  throw  the  onus  of 
the  production  of  cholera  in  India  on  English  domination, 
and  to  attribute  it  to  neglect  on  the  part  of  the  English 
Government  of  the  great  canals  and  works  of  the  Mahom- 
medan  emperors.  I  need  not  inquire  where  those  great 
works  were  situated,  or  at  what  period  they  fell  into  decay. 
It  seems  sufiicient  to  remark,  that  cholera  is  first  known  to 
us  in  districts  in  which  there  never  were  such  works,  and 
that  its  great  centre  at  present  is  in  a  part  of  India  where  none 
such  ever  existed. 
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It  seems  on  the  whole  very  improbable,  especially  with 
reference  to  the  history  of  other  diseases,  that  we  shall  ever 
be  able  to  ascertain  why  the  very  invading  character  of 
cholera,  as  the  Constantinople  Conference  terms  it,  should 
date  from  1817. 

4.  In  those  early  days  the  causes  assigned  were  almost 
always  indigested  food,  and  sometimes  venereal  excess — and 
a  good  deal  was  attributed  to  the  season,  and  to  the  air. 

Avicenna,  at  Bagdad,  said,  "  Auster  et  multitudines  plu- 
viarum  et  regiones  meridionales  solvunt  ventrera."  Dorta 
talks  of  cholera  prevailing  in  the  regions  about  Goa  in  June 
and  July.  Linshott  says  it  is  brought  round  by  the  seasons. 
Bontius,  in  «fava,  talks  of  the  influence  of  heat.  Bartolomeo 
talks  of  the  prevalence  of  the  disease  on  the  Malabar  coast  in 
October,  November,  December,  saying  that  its  season  was 
different  elsewhere.  This  character  the  disease  has  main- 
tained. Though  it  may  break  out,  and  there  may  even  be 
partial  epidemics  at  almost  every  season,  each  district  in 
India  has  its  season  when  cholera  prevails  most  frequently. 

I  have  not  come  across  any  trace  of  its  being  thought  con- 
tagious or  infectious  in  early  notices  of  the  disease. 

5.  In  those  days  cholera  was  propagated  across  the  seas, 
and  there  can  be  little  question  but  that  this  was  by  ships. 
At  first  sight  one  might  be  inclined  to  say — we  know  that 
this  is  the  case  in  these  modern  days  of  quickened  inter- 
course— but  we  should  not  think  it  probable  in  these  earlier 
times;  but  the  more  one  looks  into  the  question,  the  greater 
does  the  intercourse  seem  to  have  been  in  those  days.  Every 
ship,  whether  Portuguese,  Dutch,  English,  or  French,  seems 
in  the  earliest  days  to  have  touched  at  Zanzibar,  at  Aden,  or 
Muscat,  or  at  some  port  on  that  coast  on  its  voyage  from 
Europe  to  Surat  and  Goa.  From  the  western  coast  of  India 
the  voyage  was  usually  extended,  especially  by  the  Portu- 
guese and  Dutch,  to  the  Moluccas.  Then  the  Portuguese  of 
India  were  in  close  intercourse  with  their  settlement  at 
Ormuz.  Ships  sailed  from  Surat,  conveying  merchandise 
from  Agra  and  Bengal,  brought  to  be  shipped  for  the  Persian 
Gulf,  and  go  on  by  caravan  to  Aleppo,  the  overland  route  of 
those  days.  In  the  earliest  times  of  the  Portuguese  the  fleet  of 
the  Caliph  of  Egypt  even  issued  from  the  Red  Sea  to  attack 
them.  European  vessels  often  went  up  the  Red  Sea.  I  need 
hardly  add  that  from  the  earliest  times  pilgrims  sailed  an- 
nually from  Surat  and  other  ports,  bound  lor  Arabia.  The 
accounts,  therefore,  of  the  disease  having  prevailed  both  in 
Java  and  in  Arabia  by  Bontius  and  by  Zacutus,  are  only 
what  we  might  have  expected  to  have. 
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The  introdaction  of  cholera  into  the  Maaritias  and 
Bourbon  in  1775  is  easily  explained,  as  we  know  that  the 
malady  was  common  in  the  English  and  French  ships  on 
the  coast  of  Madras,  and  in  Ceylon ;  and  that  the  Mauritius 
settlements  of  the  French  were  in  constant  communication 
with  the  Indian  ones. 

IV.  We  may  next  turn  to  another  portion  of  the  subject, 
and  inquire  how  far  these  districts  of  India  in  which  n^e 
have  the  earliest  notices  of  cholera,  or  in  which  the  great 
outbreak  of  1817  first  showed  itself,  continue  to  be  seats  of 
the  disease.  On  this  subject  my  information  is  not  very 
complete.  In  the  absence  of  complete  statistics,  general  im- 
pressions must  often  be  trusted  to.  Still,  for  the  present, 
the  case  may  be  thus  provisionally  stated. 

Since  1818,  Bombay  has  been  a  favourite  seat  of  cholera. 
It  must  have  spread  with  the  extension  of  that  city.  In 
the  years  1862,  63,  64,  65,  the  deaths  by  it  have  averaged 
more  than  3,000,  and  in  one  year  they  nearly  reached 
5,000.  In  the  last  two  years  the  number  of  deaths  has 
been  considerably  reduced.  Taking^  the  west  coast  as  a 
whole,  the  disease  does  not  seem  to  be  very  widely  spread. 
It  occurs  frequently  at  Surat,  and  occasionally  at  Vin- 
gorla,  Cannanore,  and  Cochin.  It  has,  according  to  In- 
spector-General Pearse,  been  at  least  five  times  more 
common  among  our  troops  on  the  comparatively  high  table- 
land of  the  ceded  provinces,  than  on  the  coast  of  Malabar 
and  Canara.  He  thus  expresses  himself:  "  During  a  period 
of  fifteen  years  at  Cannanore,  where  the  aggregate  strength  of 
the  European  force  was  14,441,  only  fifteen  deaths  occurred 
from  cholera,  that  of  native  troops  49,389,  only  sixty-one 
deaths.  This  immunity  of  the  troops  is  not  easily  explained, 
for  the  native  population  generally  sufier  severely  during 
epidemics.  In  the  latter  part  of  1859  the  disease  prevailed 
throughout  the  provinces  of  Malabar  and  Canara,  destroying 
large  numbers  of  the  population.  In  the  jail  at  Calicut,  a 
well* ventilated  and  commodious  building,  in  which  400 
prisoners  were  confined,  cholera  in  a  few  weeks  swept  away 
more  than  one-fourth  of  its  inmates.  A  detachment  of 
European  infantry,  numbering  one  hundred  men,  escaped  at 
the  same  time  without  losing  a  man."  I  observe  that  there  was 
again  in  1863  a  fatal  outbreak  in  the  jail  at  Calicut,  and  only 
last  year  in  1865  there  was  a  great  epidemic  in  Malabar, 
which  killed  14,000  people  in  one  month. 

The  notice  given  by  Thevenot  of  cholera  occurring  near 
Boorhampore  is  particularly  interesting  to  us,  taken  in  con- 
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nection  with  Sir  J.  Malcolm's  belief  that  cholera  was  always 
endemic  in  the  Malwa  jangles.  If  that  was  really  the 
case,  the  prevalence  of  cholera  in  Bandelcund  about  1786, 
is  easily  explained,  and  even  the  outbreak  of  the  disease  in 
17^3,  at  the  more  distant  Hurdwar,  is  less  surprising.  In 
1841  Dr.  Irving,  in  his  topography  of  Ajmere,  reportai  that 
the  neighbouring  districts  of  Kotah  Boondee  and  Merwar 
are  almost  annually  subject  to  its  severest  visitations.  It 
was  very  prevalent  in  the  south  Mahratta  country  in  1841- 
42.  The  recent  accounts  of  the  disease  breaking  out  in 
troops  near  Mhow,  has  again  painfully  directed  attention 
to  this  particular  part  of  India,  which,  by  the  way,  has  also 
been  remarkable  for  its  sweating  sickness.  On  the  whole 
this  district,  which  offers  a  complete  contrast  to  the  strip  of 
land  along  the  western  coast,  and  to  the  deltas  of  rivers,  is 
one  of  the  oldest  and  most  persistent  foci  of  cholera  in  India^ 
and  it  is  1500  to  2000  feet  above  the  sea. 

But  coming  back  a  little  nearer  the  coast  of  the.Concan  and 
Canara,  if  cholera  is  not  at  present  very  widely  spread  along 
it,  yet  almost  all  the  principal  towns  above  the  ghats  suffer 
from  it  nearly  annually,  and  chiefly  in  the  hot  weather.  It  is 
enough  to  enumerate  (not  forgetting  Baroda,  which  is  low), 
Sattara,  Sholapore,  Seroor,  Dharwar.  I  think  we  have  thus 
conclusive  evidence  that  if  cholera,  in  these  as  in  other  parts 
of  India,  had  become  less  frequent  before  the  outbreak  of 
1817,  yet  the  disease  was  only  reintroduced  into  a  soil  in 
the  west  of  India,  where  it  had  prevailed  for  centuries,  and 
where  it  seems  as  ready  to  flourish  now  as  in  earlier  periods. 

The  portion  of  India  known  as  the  Madras  Presidency^ 
and  in  a  general  way  representing  the  eastern  coast  of  the 
Peninsula,  was  a  constant  seat  of  ti^e  disease  from  the  middle 
of  the  18th  century,  and  for  a  period  of  about  thirty  yean 
its  epidemic  ravages  in  that  part  of  India  were  frequent.  At 
the  present  day  it  does  not,  however,  appear  to  suffer  as 
much  as  Bombay  or  Beng?l.  The  town  of  Madras,  indeed, 
often  suffers  from  epidemics,  and  cholera  appears  periodi- 
cally at  different  places  along  the  coast;  it  also  occasionally 
shows  itself  on  the  high  plateau  of  Mysore.  But  another 
and  less  elevated  plateau,  known  as  the  Ceded  Districts, 
appears  of  late  to  have  been  its  &vonnte  seat,  at  all  events 
it  has  attracted  most  observation.  Madras  regiments,  both 
European  and  native,  have  a  tendency  to  pick  up  cholera 
on  the  line  of  march  in  a  proportion  quite  unusual  in  troops 
in  other  parts  of  India.  This  is  usually  explained  by  the 
immense  number  of  women  and  children  and  camp  followers 
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that  commonly  accompany  them.  Outbreaks  of  cholera  in 
this  part  of  India  are  often  connected  with  reUgioas  festivals 
and  gatherings. 

In  Lower  Bengal  cholera  appears  unfortunately  to  have 
struck  its  roots  very  deeply.  It  is  never  absent  from 
Calcutta,  and  epidemics  in  the  diflFerent  districts  of  Lower 
Bengal  are  frequent.  It  is  believed  to  be  now  endemic  in 
many  of  the  large  cities  of  the  north-west  provinces,  though 
probably  not  yet  fixed  in  the  Punjaub,  and  epidemics  are  not 
infrequent  in  the  north-west.  European  soldiers  appear  of 
late  to  have  suffered  in  much  larger  proportion  than  the  native 
troops  or  native  population.  In  Bengal  as  elsewhere  pil- 
grimages bear  their  share  in  the  spreading  of  the  disease. 
And  there  are  frequently  epidemics  at  Gya,  Allahabad,  and 
Hurdwar.  In  most  cases,  I  believe  that  the  travellers 
bring  the  disease  with  them  to  such  gatherings,  and  that  the 
spread  of  the  disease  depends  on  the  season  and  other  in- 
fluences  bearing  on  the  propagation  of  the  disease,  among 
which  must  be  included  the  prompt  application  of  hygienic 
measures. 

The  seasons  of  cholera  have  been  tolerably  well  ascer- 
tained in  Bengal.  In  the  lower  provinces  the  great  sea- 
son is  the  hot  weather,  there  is  almost  always  a  large  dif- 
fusion of  the  disease  at  this  period,  the  shipping  in  Cal- 
cutta suffering  especially.  In  the  early  part  of  the  cold 
weather,  especially  in  the  eastern  districts,  the  disease 
appears  to  have  a  new  period  of  increase  in  the  commence- 
ment of  the  cold  season  ;  as  we  pass  to  the  north-west,  the 
period  for  epidemics  appears  to  be  retarded,  and  it  occurs 
after  the  setting  in  of  the  rains,  not  that  it  does  not  oc- 
casionally come  in  the  hot  weather. .  In  the  Punjaub  it  is 
still  later  in  the  year.  But  in  the  north-western  provinces 
the  disease  is  almost  extinct  in  the  cold  weather,  which  is  by 
no  means  the  case  in  Lower  Bengal.  I  may  add  that  be- 
sides the  two  periods  of  increase  just  indicated.  Dr.  Bryden, 
who  has  studied  the  statistics  of  the  subject  with  much  care, 
is  inclined  to  believe  that  there  is  a  third  intermediate  period 
of  disease,  about  the  commencement  of  the  rains. 

The  history  of  cholera  in  Java  is  curious.  It  is  spoken 
of  in  1629  as  a  prevalent  endemic  greatly  dreaded.  There 
can  be  no  doubt  of  its  virulence.  A  French  writer  refers  to 
its  having  been  epidemic  there  in  1689,  but  T  have  not  been 
able  to  verify  this.  However  this  may  be,  it  seems  to  have 
died  away  in  its  worst  form,  although  there  was  always  a 
slighter    form  called  mounian  by  the  Malays,  which  they 
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treated  with  strong  coffee,  until  we  hear  of  the  disease 
reaching  the  island  in  1819  from  Bengal.  It  prevailed  there 
again  from  1826-30,  and  we  lose  sight  of  it  again  till  we  hear 
of  it  at  Sumatra  in  1853.  In  Malacca  there  were  epidemics 
in  1819,  21,  26,  and  40,  and  the  disease  again  prevailed  in 
1864 ;  but  its  visits  are  casual  there  and  at  Singapore,  and 
we  have  no  account  of  the  disease  having  regained  its  footing 
and  become  endemic.  Considering  the  frequent  outbreaks 
of  cholera  among  our  troops  in  China,*  and  among  the 
French  at  Saigong,  it  is  only  surprising  that  there  is  not 
more  cholera  at  Singapore.  The  Island  of  Ceylon  may  be 
treated  as  a  part  of  India  in  which  the  disease  occurs  occa- 
sionally sporadically.  £pidemics  are  by  no  means  very  un- 
common ;  but  it  is  strange  that,  notwithstanding  this  being 
the  case,  and  its  ceaseless  intercourse  with  Calcutta,  Bombay, 
and  Madras,  the  disease  is  scarcely  established  at  Galle  as  an 
endemic.  Cholera  appears  to  have  been  introduced  by  sea 
into  the  Mauritius  and  Bourbon  in  1775-76,  but  to  have  died 
away.  After  1817  it  was  introduced  again,  and  there  have 
since  then  been  various  epidemics — of  late  occurring  with 
more  frequency,  which  looks  as  if  the  disease  might  take  up 
its  quarters  there  permanently. 

So  far,  nothing  that  has  been  said  admits  of  the  faintest 
controversy;  but  if  we  go  to  another  apparently  ancient  seat  of 
the  disease,  Arabia — a  great  deal  is  disputed,  and  especially 
the  introduction  of  cholera,  and  the  outbreak  at  Mecca  in 
1865,  a  subject  on  which  I  shall  not  enter.  There  can 
be  no  question  'as  to  the  immense  extent  to  which  cholera  has 
prevailed  in  Persia  and  Arabia  since  1821.  It  was,  no  doubt, 
first  introduced  by  sailing  vessels  ;  how  far  it  has  found  a  con- 
genial soil  in  these  countries,  or  how  far  it  is  kept  up  by  fresh 
importations  from  India,  I  shall  not  inquire;  but  these  are  the 
general  facts,  that  Surat  and  Bombay  are  the  two  nearest  points 
by  sea  to  Muscat,  and  that  the  shorter  a  voyage  is,  the 
more  readily  is  cholera  conveyed.  The  intercourse  between 
Bombay  and  the  Persian  Gulf,  the  Arabian  coast  and  Bed  Sea, 
has  been  constant.  Cholera  was  as  early  as  1821  carried  to 
Muscat,  and  in  that  year  it  extended  up  both  sides  of  the 
Persian  Gulf  to  Bussora.  In  1823  it  was  in  various  places 
on  the  Arab  coast.  In  1831  it  was  in  Muscat  again,  and, 
according  to  Clot  bey,  it  was  a  caravan  that  carried  it  from 
there  to  Mecca,  whence  it  spread  to  Suez.     In  1835  it  was 

*  The  evidence  of  the  existed ce  of  true  cholera  in  China  in  early  times 
appears  to  me  to  he  insuffi<:ient. 
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in  the  Hedjaz.  It  was  at  Aden  (which  by  the  way  enjoys  a 
great  immunity  from  the  disease)  in  1846.  In  1853  I  know- 
it  was  all  along  both  sides  of  the  Persian  Gulf;  in  1858,  at 
Jedda,  Loheia  Mocca,  Hodeiah,  Massowa ;  in  1859,  again, 
at  Aden,  and  it  can  be  shewn  to  have  been  in  some  part  of 
Arabia  almost  every  year  since  that  date  up  to  1865. 

The  disease  is  almost  always  present  in  the  Persian  Gulf. 
I  have  met  with  notices  of  it  in  1821,  22.  23,29,  30,  41,  42, 
43,  46,  51,  52,  53,  55,  56,  57,  58,  60,  61,  but  it  would  be 
tedious  to  examine  in  detail  the  diffusion  of  the  disease  in 
Persia.  It  is  often  there,  and  in  this  year  (1868),  the  Rus- 
sians report  that  it  has  reached  Astrabad. 

These  facts  respecting  the  diffusion  of  cholera  seem 
to  point  out  some  conclusions,  which  I  can  only  enume- 
rate :~ 

a.  It  would  thus  appear  that  Arabia  and  Persia  have  been 
visited  by  cholera  for  the  last  forty-six  years.  In  1854  Heslop 
wrote  from  Bagdad  that  cholera  had  lingered  in  the  towns 
in  the  south  long  after  the  epidemic  had  passed  away,  giving 
rise  to  the  opinion  that  it  may  now  have  taken  up  its  abode 
there  constantly,  and  it  has  been  already  well  pointed  out  by 
the  British  Medical  Journal,  that  there  are  many  parts  of 
India  that  have  not  been  nearly  so  often  visited  by  it.  How- 
ever, the  Constantinople  Conference,  having  the  latest  and,  it 
is  to  be  presumed,  the  fullest  and  best  information,  were  of 
opinion  that  cholera  was  not  yet  naturalised  in  any  country 
out  of  India. 

b.  In  these  days  ships,  caravans,  and  pilgrims  have  un- 
doubtedly aided  materially  in  the  spread  of  cholera.  I  shall 
say  a  word  about  caravans.  We  have  been  in  the  habit 
of  looking  on  caravans  as  great  conveyers  of  cholera.  A 
Persian  caravan  was  said  to  have  carried  it  to  Aleppo. 
Damascus  pilgrims  had  the  credit  of  carrying  it  to  Mecca, 
as  also  caravans  from  Muscat.  It  was  also  said  that  caravans 
carried  it  from  Mecca ;  but  we  are  told  now  that  there  is  some 
mistake  in  this,  at  least  as  to  the  transport  of  the  disease 
across  deserts,  for  the  Conference  lays  down  that  "Deserts 
form  a  great  barrier  to  cholera,  and  caravans  never  imported 
it  by  the  desert  into  Egypt  and  Syria," 

(c.)  This  is  an  important  conclusion,  if  it  is  to  be  generally 
accepted  ;  I  have  no  experience  in  such  matters,  but  it  goes 
against  much  that  I  have  read  on  the  subject,  and  Pro- 
fessor Oriesinger  told  me,  that  though  he  has  no  detailed 
notes  on  the  subject,  he  .is  confident  that  on  one  occasion, 
while  he  was  in   Egypt,  the  caravan  coming  through  the 
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western  deserts  of  Africa  introduced  the  disease  into  that 
country. 

d.  Before  leaving  this  portion  of  the  subject,  a  word  may 
be  said  on  the  imperfectness  of  our  information.  It  may  be 
matter  of  surprise  that  there  are  no  accounts  of  cholera  in 
Arabia  or  in  Java  after  the  time  of  Zacutus  and  of  Bontius 
in  1632  till  the  year  1820.  But  it  is  by  no  means  certain  that 
the  subject  has  been  fully  examined.  Careful  research  may 
bring  out  more  information  respecting  the  disease  in  those 
countries  as  well  as  in  India.  It  is  surprising  how  very  seldom 
historians,  especially  Eastern  ones,  have  thought  it  neces- 
sary to  specify  the  nature  of  plagues  or  epidemics.  Even 
travellers  like  Bernier  and  Tavernier,  writing  about  the  same 
period  as  De  Thevenot  and  Dellon,  do  not  mention 
cholera.  In  India  it  would  appear  that  there  is  only  one 
doubtful  notice  of  the  disease  by  a  native  historian,  Kafee 
Kahn,  in  1689.  In  that  country  only  one  notice  of  it  by 
Faxman  has  been  as  yet  found  between  1709  and  1756,  a 
period  of  nearly  fifty  years.  For  a  long  time  Dr.  Paiseley's 
letter,  written  in  1774,  was  considered  to  be  the  first 
account  of  the  disease  in  India.  For  earlier  accounts 
within  the  European  period,  Indian  writers  had  to  go 
to  Java.  If  the  very  intelligent  authors  of  the  Bengal 
and  Madras  Heports  on  Cholera  were  satisfied  that  the  disease 
was  a  very  old  one  in  India,  on  the  authority  only  of  vague 
Sanscrit  accounts  and  of  a  foreigner,  Bontius,  surely  the 
early  notices  of  the  disease  in  that  part  of  the  world  by 
Khazes,  Avicenna,  and  other  Arabian  writers,  along  with  the 
positive  statement  of  Zacutus  in  1632,  afibrd  sufficient  pre- 
sumption that  the  disease  was  not  unknown  in  Arabia, 
although  its  history  in  the  intervening  period  has  not  yet 
been  traced. 

Some  of  the  results  of  our  historical  and  geographical 
survey,  bearing  on  questions  discussed  before  the  Constan- 
tinople Conference,  are  the  following  : — 

1.  Whatever  importance  we  may  assign  to  the  great  out- 
break of  cholera  in  Bengal  in  1817,  cholera  still  prevails  in 
its  oldest  seats,  and  on  the  side  of  India  in  closest  and  nearest 
communication  with  the  Persian  Gulf  and  the  Red  Sea. 
The  common  notion  that  cholera  is  the  product  of  the  low 
plains  of  India  appears  to  be' groundless,  and  the  importance 
attached  to  the  Gangetic  valley  is  quite  exaggerated.  The 
French  idea  of  uprooting  cholera  by  draining  the  delta,  and 
as  one  gentleman  put  it,  by  running  about  twenty  canals 
through  it,  can  scarcely  be  entertained  by  any  sane  mind* 
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Supposing  the  delta  of  the  Ganges  to  be  improved,  and 
cholera  lessened,  one  source  of  the  disease  would  be  dimi- 
nished ;  but  could  we  imagine  that  this  would  have  much  in- 
fluence on  the  other  parts  of  India  where  it  flourishes  inde- 
pendently ?  The  idea  expressed  in  some  of  the  latest 
French  writings,  that  cholera  is  the  result,  not  merely  of 
English  neglect  of  public  works,  but  of  the  mental  and 
physical  decay,  and  of  the  cerebral  degeneracy  of  the  natives 
of  India,  consequent  on  English  rule  and  exploitation  mer- 
cantile, is  absolutely  too  absurd  for  serious  consideration. 

2.  I  have  not  been  able  to  go  far  into  the  question,  but  as 
far  as  I  can  judge,  cholera  has  shown  little  tendency  to 
spread  through  Guzerat,  Scinde,  or  Belochistan,.by  the 
interior :  it  has  spread  chiefly  along  the  coast.  Cholera  does 
not  seem  much  inclined  to  travel  through  the  Punjab,  and 
by  Cabul  into  Persia.  Curiously  enough,  many  believe  that 
by  this  route  it  came  into  India  in  1844  from  Central  Asia. 
The  greatest  risk,  therefore,  of  its  spreading  towards  Europe 
is  by  the  Red  Sea  and  still  more  by  the  Persian  Gulf.  Cho- 
lera appears  to  be  almost  constantly  present  in  the  latter. 
To  have  any  efiective  quarantine,  it  must  include  the  Red 
Sea,  the  Persian  Gulf,  and  the  coast  of  Arabia.  Even  if  I 
attached  much  value  to  quarantines  at  all  under  ordinary 
circumstances^  still  one  is  not  presumptuous  in  saying  that  a 
quarantine  of  the  Red  Sea  alone  is  useless,  and  that  so  ex- 
tensive a  quarantine  as  would  be  required,  is  utterly  imprac- 
ticable. 

3.  Although  I  think  it  quite  vain  to  search  for  new  con- 
ditions to  account  for  the  outbreak  of  the  disease  in  1817, 
seeing  that  it  did  not  then  show  any  one  feature  that  had 
not  been  often  present  before — still  the  inquiry  why  India 
should  so  long  have  been  the  seat  of  the  worst  form  of 
cholera  is  a  very  interesting  one,  though  scarcely  to  be 
taken  up  at  the  end  of  a  paper,  but  I  may  say  a  word  or  two 
respecting  a  speciality  of  the  habits  of  the  natives  of  India, 
which  has  been  considered  to  favour  the  development  of  the 
disease.  It  is  certainly  worth  alluding  to  in  these  days, 
when  the  doctrine  is  so  prevalent  that  cholera  is  propagated 
mainly  by  the  excreta,  and  when  many  most  intelligent 
medical  ofiicers  attribute  the  fatal  prevalence  of  the  disease 
of  late  years  among  European  troops  to  increased  use 
of  common  privies ;  and  to  the  growth  of  cesspools  near 
barracks. 

Orton,  the  author  of  an  excellent  work  on  cholera,  wrote 
thus  in  183S.      After  noticing  the  risk  from  persons  labour- 
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ing  under  choleraic  diarrhoea  going  abont  nosiispected,  he 
says,  '*  The  rapid  diffusion  of  the  cholera  otct  Paris  has  pro- 
bably arisen  from  the  practice  of  using  public  privies,  and, 
among  the  lower  orders,  of  obeying  the  calls  of  nature  in  the 
open  air.  Cholera  has  committed  most  extenfire  laTages 
amongst  bodies  of  troops  in  India  in  the  course  of  tvo  or 
three  days,  but  by  means  of  the  common  privies  erevr  nuni 
of  a  corps  may  be  exposed  in  the  commoB  {Hivy  to  a  foil 
dose  of  infection  arising  from  a  sing^  indiTidnal  in  the 
course  of  a  day  or  two :  and  among  the  ciTil  pi^oIatioB  it  is 
scarcely  less  evident,  for  nearly  the  whole  of  them  pass  their 
evacuations  sub  dio,  assembling  in  great  numbers  in  par- 
ticular places,  where  they  sit  for  a  eonsideiable  tzzae, 
luxuriously  smoking  their  hookahs.** 

Orton,  therefore,  yiewed  both  the  scattering  of  the  excreta 
over  the  soil,  and  their  collection  in  {nivies,  as  Ctvonrin^ 
the  propagation  of  cholera,  and  in  thtf  he  is  loDawcd  hw 
many.  But  in  modem  times  it  is  usual  to  draw  a  dissdmta^ 
between  the  excretions  in  their  reoent  state,  and  afiEer  they 
have  undergone  fermentation.  In  the  fiDrmer  state  tbey  mtc 
said  to  be  innocuous,  in  the  latto',  to  contain  the  seeds  «€ 
cholera.  I  apprehend  that  no  such  distinction  can  be  iig5djT 
made.  However,  I  shall  merely  remark  that,  aIiLG:iz^  i^ 
natives  of  different  parts  of  India,  do  not  diflSer  froni  each 
other  in  their  habits  in  this  respect,  yet,  undoubceclT,  tibe 
disease  has  its  favourite  districts.  The  great  maciiiEstados 
of  the  malady  in  1817,  since  which  petiod  no  one  has  ever 
discovered  any  change  in  its  character,  took  place  kw^  be- 
fore the  adoption  of  public  privies  in  oar  ciiief  Indian  csries. 
But  it  would  be  beyond  the  scope  of  this  paper  to  ditccffit 
this  or  other  more  or  less  theoretical  questions  at  any  length 
My  object  has  been  to  present  simple  &cts. 

VI.  The  historical  fiicts  which  we  hare  been 
may  be  conveniently  summed  up  as  fellows : — 

1.  Malignant  cholera  appears  to  hare  shown  itself  in  amt 
of  the  first  campaigns  of  Europeans  in  India  in  the  year 
1503.     It  is  a  disease  which  the  Portuguese  found  in  India. 

2.  The  first  undoubted  great  epidemic  of  dioleia  wvism 
the  period  of  European  intercourse  with  India,  took  pUce 
at  Goa,  in  1543. 

3.  From  the  accounts  of  Zacntus,  Boutins,  and  ochen, 
cholera  appears  about  1632  to  have  been  widely  diff»ed  im 
Java,  in  India,  in  Arabia,  and  in  Morocco. 

4.  In  the  present  state  of  our  knowledge  it  would  appear, 
that  there  was  a  period  of  quiescence  of  the  di^eate  in  *euft 
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early  part  of  the  18th  century — then  a  great  oatbarst  after 
1 756,  which  lasted  about  thirty  years,  and  was  followed  by 
a  pf'riod  of  comparative  quiescence  till  1817. 

5.  Since  1817,  it  can  scarcely  be  said  that  there  has  been 
any  true  period  of  quiescence  of  the  disease — nor  can  it  be 
f»ai(l|  that  at  the  present  day  is  cholera  unknown  in  any  one 
of  the  districts,  in  which  we  have  the  earliest  accounts  of  it. 

(k  Without  following  the  disease  to  China  and  the  east, 
or  to  Kuropo  and  the  west,  since  18S1,  cholera  has  been 
found  to  nrovail  nearly  every  year  in  some  part  of  Persia, 
or  of  the  rersian  Gulf,  very  constantly  in  Arabia,  and  occa- 
sionally in  the  Red  Sea. 

7.  lixtravagant  importance  has  been  attached  to  the  Gan- 
)^etic  valley  as  a  generator  of  cholera,  whereas  from  the 
earliest  date  up  to  the  present  day,  cholera  has  existed  in 
other  parts  of  India — quite  independently  of  Lower  Bengal, 
and  it  so  happens  that  historically,  Bengal  is  the  part  of 
India  in  which  no  accounts  of  the  very  early  prevalence  of 
lh«  diveose  have  been  discovered. 

It  may  he  convenient  to  present  some  of  the  facts  contained 
in  fliiv  impair  in  a  tabular  form. 
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VII. 


APPENDIX. 
A. 


NOTICES  OT  MOBSHI,  MOBDBBHIN,  MOBT  DE  CHIEN  OB  CHOLEBA  XOBBUB, 
BEFOBE  1817,  CHBOMOLOOICALLY  ABBANOED. 


Calient       ...        ...        ...        ... 

1503 

'  Lendes  da  India,  by  Gasper 
Correa 

Goa  (great  epidemic)      

1543 

V7(J8l  •••                •••                 •••                 •••                 ••• 

1563 

Garcia  D'Orta 

V7CJn  •••                •••                ■•■                •••                ••• 

1580 

A,  Costa 

\7wl9«a«                  •••                  ••■                  •■•                  ••• 

1589 

Linschot 

V  1ft  V  H                       ■••                •••                •••                ••• 

1629 

Bontius 

India,  Arabia,  and  Morocco 

1633 

Zaoutus  Lusitanus 

VJ> UCI  •  •  •              •••              •••              •••              ••• 

1638 

Mandelsloe 

Boorhampore  to  Surat    

1666 

De  Thevenot 

Snrat           ...         ...         ...         ... 

1674 

Dr.  Fxyer 

Common  in  Western  India 

1676 

Dellon 

Madnra  and  Goromandel  coast  ... 

1703 

P^re  Martin 

Mentioned  as  a  disease  in  Bengal 

1709 

P^re  Papien 

Mentioned  as  a  disease  of  India 

1736 

Paxmann 

Tinnevelly 

1747 

Orme 

First  campaign  in  Madras  country 

1756? 

Dr.  Paiseley 

Near  Pondicherry            

1769.71 

Sonnerat 

Amberpet  and  Arcot       

»f 

Madras  Report 

Bombay      ...         ...         ...         ... 

1772 

Clarke 

Trincomalee          before 

Aladrss       ...        ...         ...         ... 

1774 
1774 

>  Dr.  Paiseley 

Manritins  ...        ...        ...        ... 

1775 

Dr.  Burke 

Malabar  Coast       

1778 

Fra  Bartolomeo 

Coromandel  Coast  (bad  epidemic) 

1776.8? 

Sonnerat 

In  East  Indies      

1780 

Lind 

Ganjam    Calcutta    Sylhet    (epi- 

W. Hastings,  Lindsay,  Dr.  C. 

demic)    ... 

1781 

Wilkins,  Jameson 

Madras,  Trincomalee      

1782 

Curtis,  Girdlestone. 

Tranquebar           

»9 

Eonig 

Malabar  Coast  (epidemic) 

» 

Fra  Bartolomeo 

Bombay 

f» 

Clarke 

Along  the  whole  Madras  Coast ... 

1783 

Madras  Report 

In  Trayancore  country    ... 

ft 

Hay,  M.  R. 

Great  outbreak  at  Hurdwar 

n 

Bengal  Report 

Vellore  and  Arcot            

1787, 8,  9 

Madras  Report 

Ganjam      ...         ...        ... 

1790 

Bengal  Report 

Malabar  Coast      ...       ever  since 

•f 

Dr.  Macrae. 

Travancore           ...        

1792? 

Hay,  M.  R. 

Backergunge         

1797 

Taylor,  Topog.  of  Dacca 

Trincomalee          

1804 

J.  Johnson 

At  various  stations  in  Bengal    ... 

1808,  9, 11,  Records  of  Bengal  Medical 

12,  13, 14       Board 

Jaulnah 

1814 

Madras  Report 

Puraeah 

1816 

Calcutta  newspaper  in  1831 

Kishnaghur  and  Mymensing 

May  and  June 

1817 

Bengal  Report 

Jessore       August 

)i 

n            »> 

MOTICES   or  CHOLEBA   NOT  PULLY  VEBIFIED. 

Anrungzebe's  army  at  Beejapore 

1689 

Kafee  Khan 

Nadir  Shah's  army           

1735 

Mere  native  reports 

o  2 

y 
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CHOLERA  IN  INDIA  AND  IN  THE  EAST. 


Epidemic,   with    sudden 

deaths 

Dear  Tinnivelly 

•  •• 

1747 

Orme,  vol.  ii,  p.  201 

Arcot 

■  •«' 

17567 

French  writers 

Bengal 

•  •  • 

1762 

French     writers,     disproved 
from  Lind 

Bundlekund           

•  •  • 

1780 

Bengal  Report 

General  Andre's  artny 

•  •  ■ 

1781 

French  writers 

Mahratta  country 

•  «  • 

1790 

Mr.  Tuke  in  Bombay  Report 

B. 


SOME   EASTEBN   NAMES   FOB  CHOLERA. 


Arabic 

Almaida,  haiza,  maradi  eswed,  saida 

Sanscrit 

Visuchika,*  Churdi^  Bogum 

Mahratta    ... 

Modshi,  or  provincial  mod  a vasi ;    corrupted   mordshi, 
mordeshin,  mort  de  chien,  tural 

Malabaree  ... 

Niritiripa,  nicomben,  shani 

Goncan 

Vait 

Guzeratee 

Hagok,  koganla 

Gashmeeree 

Dakee 

Deccanee    . . . 

Dank  lugna 

Hindostanee 

Upurwa  i  tarwa  i,  said  to  have  been  called  mirgee  at 
Bombay 

Bengalee     ... 

Ola  titha 

Tamul 

Ennerum  vandi 

Teloogoo     ... 

Vantee 

•  This  word  has  been  translated  by  Hay  as  meaning  "  bad  air,"  but  I  am 
told  it  means  only  an  affection  of  the  bowels.' 


86 


ON  THE  OUTBREAK  OF  CHOLERA  AT  THEY- 

DON  BOIS,  ESSEX,  IN  1865, 

With  special  reference  to  the  Propagation  of 

Cholera  by  Water  as  a  Medium. 

By  J.  NETTEN  RADCLIFFE. 
[Read  April  !»/,  1867.] 


I  PROPOSE  to  lay  before  the  Society  a  detailed  history  of  the 
outbreak  of  cholera  at  Theydon  Bois,  Essex,  in  the  autumn 
of  1865.  This  outbreak  furnishes  the  most  complete,  because 
least  doubted  and  doubtful,  illustration  with  which  I  am 
acquainted  of  the  propagation  of  cholera  by  means  of  the 
drinking  water.  It  is  of  interest  also  because  during  its 
progress  other  and  more  obscure  agencies  than  water  came 
into  play  in  propagating  the  disease.  The  entire  series  of 
facts,  indeed,  afford  data  of  the  highest  moment  in  elucidating 
some  of  the  phenomena  of  the  dissemination  of  cholera.  I 
investigated  the  circumstances  attending  the  outbreak,  at  the 
time  of  its  occurrence,  for  the  Medical  Department  of  the 
Privy  Council ;  and  I  proceed  now  to  recount  them  in  the 
order  in  which  they  were  ascertained.  By  adopting  this 
course  I  shall  most  clearly  set  forth  the  facts  and  show  their 
significance. 

The  outbreak  took  place  at  a  farm  known  as  Little 
Gregory's  Farm,  about  a  mile  and  a  half  distant  in  a  south- 
east direction  from  the  town  of  Epping.*  This  farm  is 
situated  in  Theydon  Bois,  a  parish  of  the  Epping  Union, 
and,  according  to  the  last  census,  containing  \*^b  inhabited 
houses  and  a  population  of  610  souls.  The  farm  was  occupied 
by  Mr.  William  Groombridge,  a  brick-maker  as  well  as 
farmer,  and  the  house  in  which  the  family  resided  and  a 
cottage  attached  to  the  farm  and  brick  yards  are  the  only 
dwelling-houses  on  the  premises.  These  houses  are  quite 
isolated  from  others  in  the  parish,  the  nearest  inhabited 
building  being  fully  a  quarter  of  a  mile  distant.  At  the 
time  of  the  outbreak,  the  inmates  of  Mr.  Groombridge's  house 
were  twelve  in  number,  namely,  Mr.  Groombridge,  his  wife, 
four  daughter^,  two  sons,  Mrs.  Groombridge's  mother,  a 
visitor  (female),  a  maid-servant,  and  a  servant-boy. 

Mr.  and  Mrs.  Groombridge  had  visited  Weymouth,  and 
remained  there  seventeen   days.     They  returned  home  on 

•  The  bill  upon  which  the  farm-house  is  built  is  marked  "  Fierciug  Hill" 
in  the  Ordnance  Map  of  the  district. 
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the  25th  September,  travelling  by  the  London  and  South- 
western Railway  direct  from  Weymouth  to  London. 

On  the  evening  of  the  23rd  September,  while  still  at 
Weymouth,  Mr.  Groombridge  was  seized  with  diarrhcea, 
sickness,  and  cramps.  The  diarrhcea  and  cramps  continued 
more  or  less  throughout  the  24th.  Towards  the  close  of 
that  day  he  took  a  strong  dose  of  cayenne  pepper,  obtained 
relief,  and  the  next  morning,  although  not  well,  felt  able 
to  travel.  He  did  not  seek  for  medical  aid  in  this  attack, 
although  a  medical  man  was  living  under  the  same  roof.  In 
the  course  of  a  subsequent  and  fatal  seizure  at  home,  he  re- 
marked that  the  diarrhcea,  sickness, and  cramps  he  had  suffered 
from  at  Weymouth  were  as  violent  as  he  then  experieticed. 

Mrs.  Groombridge  (set.  fifty  years)  during  the  journey  from 
Weymouth  was  indisposed.  She  complained  of  pain  in  the 
back  and  some  discomfort  of  the  stomach  and  bowels,  which 
she  attributed  to  the  shaking  of  the  train.  On  the  26th 
September,  the  day  after  her  return  home,  she  was  attacked 
with  diarrhoea.  On  the  27th  the  diarrhoea  persisted,  and 
there  was  occasional  sickness.  On  the  28th  the  sickness 
and  purging  became  violent,  and  were  accompanied  by 
cramps.  The  matters  ejected  assumed  a  "  rice-water  "  ap- 
pearance, and  the  prostration  was  alarming.  On  the  27th 
Mrs.  Groombridge,  after  a  transitory  rally  in  the  morning, 
passed  into  a  state  of  collapse,  the  surface  being  blue  and 
cold,  the  eyes  deeply  sunk  in  the  sockets,  the  extremities 
shrivelled,  the  tongue  cold  to  the  touch,  the  pulse  almost,  if 
not  altogether,  imperceptible  at  the  wrist,  and  the  urine 
entirely  suppressed.  On  the  SOth  reaction  commenced. 
This  was  followed  by  secondary  fever,  and  she  died  on  the 
11th  October. 

Mr.  McNab,  Senior,  of  Epping,  the  family  medical  atten- 
dant, was  sent  for,  and  prescribed  for  Mrs.  Groombridge  on 
the  26th. 

Early  on  the  morning  of  the  SOth  September,  Miss  Emily 
Groombridge,  eight  years  old,  complained  of  sickness  and 
headache.  About  noon  she  was  attacked  with  vomiting  and 
purging,  the  evacuations  having  a  "  rice-water  *'  aspect. 
Profound  collapse  quickly  followed,  and  she  died  the  same 
night  shortly  after  7  o'clock. 

During  the  night  of  the  30th,*  James  Bass,  seventeen  years 
old,  a  youth  in  the  service  of  the  family,  and  sleeping  in  the 
house,  was  seized  with  violent  sickness  and  purging.  There 
had  been  previous  diarrhoea  of  several  hours'  continuance. 
The  evacuations  were  of  a  "  rice-water  "  character.  There 
were  severe  cramps,  great  prostration,  and  suppression  of 
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urine.     He  rallied  slowly  and  suffered  from   consecutive 
fever,  but  eventually  recovered. 

On  the  2nd  October,  Mr.  McNab,  aged  seventy-four  years, 
the  medical  attendant  of  the  family,  after  a  very  brief  period 
of  slight  relaxation  of  the  bowels,  was  suddenly  seized, 
about  9  p.m.,  with  copious  "  rice-water"  evacuations,  violent 
sickness,  and  severe  and  prolonged  cramps.  Profound  col- 
lapse rapidly  supervened,  the  tongue  and  extremities  being 
shrivelled,  the  tongue  remarkably  so,  and  ice-like  to  the 
touch,  while  the  surface  generally  was  clammy  and  of  a 
death-like  coldness.     Death  occurred  within  ten  hours. 

On  the  2nd  October  also  Miss  Kate  Groombridge,  aged 
sixteen  years,  was  troubled  with  a  slight  diarrhcea.  In  the 
evening  there  was  some  sickness.  On  the  morning  of  the 
3rd  the  diarrhoea  and  sickness  rapidly  increased,  and  were 
accompanied  by  severe  cramps.  The  ejections  from  the 
mouth  and  anus  had  a  rice-water  aspect.  The  surface  was 
livid  and,  together  with  the  tongue,  icy  to  the  touch.  The 
extremities  were  shrunken,  the  features  pinched,  the  eyes 
injected  and  deeply  sunk  in  their  sockets.  The  wrist  was 
pulseless,  the  urine  suppressed,  the  thirst  insatiable.  In  the 
evening  there  was  a  rally.  Reaction  set  in,  and  was  followed 
by  secondary  fever.  The  functions  of  the  kidney  returned 
slowly.  She  lay  in  a  precarious  condition  several  days,  but 
in  the  end  recovered. 

On  the  6th  October  the  maid-servant,  aged  eighteen  years, 
suffered  from  diarrhoea  all  day.  On  the  6th  she  was  attacked 
with  sickness  and  cramps,  and  the  alvine  evacuations  became 
more  copious,  thin  and  colourless  like  water.  There  was 
slight  prostration  only,  and  on  the  7th  she  left  her  bed. 
On  the  8th  she  had  a  relapse.  The  vomiting,  purging,  and 
cramps  returned  with  great  violence,  and  the  evacuations 
were  of  a  "  rice-water"  character.  She  again  rallied  rapidly, 
and  left  her  bed  on  the  11th.  The  bowels  remained  irritable, 
she  was  stupid  and  heavy,  and  did  not  recover  her  strength. 
On  the  13th  she  complained  of  "  pain  in  the  bones  "  and 
head,  and  she  had  paroxysms  of  shivering  alternating  with 
flushes.  A  scybalous  motion  was  passed.  On  the  14th  she 
was  unable  to  leave  her  bed,  and  the  surface  was  cool  and 
covered  with  a  clammy  perspiration.  The  bowels  again 
became  relaxed.  On  the  15th  she  was  delirious ;  there  was 
occasional  sickness,  and  the  whole  of  the  abdomen  was  tender 
to  the  touch  and  tympanitic.  The  prostration  gradually 
increased ;  the  distension  of  the  abdomen  augmented ;  the 
diarrhoea  continued ;  sordes  accumulated  on  the  teeth ;  the 
tongue  was  black  and  dry  in  the  centre,  glazed  at  the  edges. 
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and  the  tip  was  like  a  "  nutmeg-grater."      There  was  no 
eruption.     She  died  early  on  the  morning  of  the  19th. 

On  the  5th  October,  John  Riley,  aged  thirty-four  years,  a 
labourer  working  on  the  premises,  and  passing  backwards 
and  forwards  to  the  house,  was  seized  with  diarrhcea.  The 
bowels  continued  disturbed  on  the  6ih.  On  the  7th,  cramps 
and  vomiting,  and  purging  of  a  "rice-water  ^Mike  fluid  super- 
vened. Collapse  rapidly  followed,  and  he  died,  at  his  oven 
residence,  on  Bell-common,  the  same  day  at  11.30  p.m. 

On  the  6th  October,  at  4  p.m.  Mr.  Groombridge,  aged 
forty -nine  years,  was  suddenly  seized  with  violent  sickness, 
purging,  and  cramps.  From  the  beginning  of  the  attack  the 
evacuations  from  the  stomach  and  bowels  had  a  "  rice-water  '* 
appearance.  The  deepest  collapse  quickly  followed,  and  he 
died  at  7  o'clock  the  next  morning.  In  the  interval  between 
the  seizure  at  Weymouth  and  the  fatal  attack  the  bowels  had 
always  been  more  or  less  relaxed. 

On  the  6th  October  also,  Mr.  Charles  Groombridge,  aged 
twenty  years,  was  seized  with  diarrhoea.  On  the  7th  severe 
cramps  set  in  with  profuse  vomiting  and  purging  of  a  "  rice 
water  "  like  fluid,  and  deep  collapse  followed.  The  surface 
was  livid  and  of  a  death -like  coldness.  The  wrist  pulseless  ; 
the  urine  suppressed.  On  the  8th  he  rallied.  Beaction  was 
slow  but  continuous.  On  the  11th  he  was  out  of  danger. 
There  was  no  relapse  and  no  secondary  fever. 

On  the  6th  October  also  Mrs.  Parcell,  aged  eighty-seven 
years,  mother  of  Mrs.  Groombridge,  was  seized  with  diar- 
rhoea. On  the  7th  she  sufiered  from  sickness,  cramps,  and 
purging  of  a  clear  watery  fluid.  On  the  8th  the  sickness 
and  purging  abated,  but  there  was  much  prostration  and 
restlessness.  During  the  9th  and  10th  the  stools  became 
feculent  although  still  very  liquid.  Subsequently  there  was 
tenesmus,  and  blood  was  passed  with  the  motions.  The 
patient,  previously  somewhat  fatuous,  refused  food.  The 
exhaustion  steadily  increased,  and  she  died  on  the  14th. 

On  the  10th  October,  Susan  Saville,  aged  forty-six  years, 
the  mother  of  a  large  family,  and  residing  near  the  toll-bar, 
was  seized  about  8.80  a.m.  with  purging,  sickness,  and 
cramps.  She  had  assisted  on  the  8th,  although  slightly,  in 
laying  out  the  body  of  John  Riley.  Neither  the  purging 
nor  the  vomiting  was  profuse,  but  the  matter  ejected  quickly 
assumed  a  "  rice-water  "  character.  The  stomach  was  exces- 
sively irritable,  and  rejected  almost  everything.  As  the 
attack  advanced  the  patient  became  very  deaf  for  a  short 
period.  The  extremities  were  cold  and  covered  with  a 
clammy  sweat,  and  the   hands   and    arms   were  blue  and 
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shrivelled  like  an  anatomical  preparation ^  but  the  trunk 
throughout  retained  some  portion  of  its  warmth^  and  the 
face  did  not  acquire  the  choleraic  aspect.  Towards  the 
close  of  the  case  there  were  two  evacuations  from  the  bowels, 
of  a  dirty  coffee- coloured  appearance  and  very  offensive. 
She  was  suffered  to  rise  from  her  bed  to  pass  these  mo- 
tions. Much  exhaustion  followed,  and  she  died  suddenly  at 
1  o'clock  p.m.  on  the  11th. 

Susan  Saville  was  nursed  by  a  married  daughter,  named 
H agger,  who  lived  in  a  neighbouring  cottage,  to  the  east  of 
the  '^  Bell "  public-house.  On  the  31st  October,  a  male 
child  of  this  daughter  was  seized  suddenly,  shortly  after 
7  o'clock  p.m.,  with  vomiting  and  purging  of  a  "  rice- 
water"-like  fluid.  Death  followed  in  thirty  hours.*  Another 
child,  aged  six  years,  was  seized  with  diarrhcsa  on  the 
1st  November,  but  recovered. 

In  addition  to  the  foregoing  cases,  it  must  be  noted  that 
of  the  remaining  members  of  Mr.  Groombridge^s  family. 
Miss  Groombridge,  the  oldest  daughter,  who  principally 
nursed  her  father  and  mother,  suffered  more  or  less  from 
diarrhcea  for  several  days  after  the  4th  October.  Miss  Sarah 
Groombridge,  the  second  daughter,  also  suffered  during  the 
first  week  of  October  from  nervous  excitement  with  occa- 
sional sickness  and  flatulence.  Miss  Rumbold,  a  visitor,  was 
affected  about  the  same  period  with  like  symptoms.  The 
youngest  son,  aged  twelve  years,  the  only  other  member  of 
the  family  residing  in  the  house,  did  not  show  any  signs  of 
indisposition. 

A  foreman  of  works,  named  Todd,  who  assisted  in  Mr. 
Groombridge's  sick-room  after  the  death  of  his  employer, 
had  considerable  disturbance  of  the  stomach  without  diar- 
rhcea for  three  or  four  days ;  but  this  was  assigned  to  acci- 
dental causes. 

For  the  preceding  histories  I  am  chiefly  indebted  to  Mr. 
Joseph  Clegg  and  Mr.  McNab,  Junior,  of  Epping,  surgeons, 
who  courteously  afforded  me  every  assistance  in  carrying 
out  my  inquiry.  Mr.  Clegg  had  attended  the  different 
members  of  the  Groombridge  family  after  the  death  of  Mr. 
McNab,  Senior.  He  also  attended  John  Riley  and  Susan 
Saville's  grandchild.  Mr.  McNab,  Junior,  had  the  charge 
of  his  father's  case,  also  of  the  case  of  Susan  Saville. 

The  following  is  a  summary  of  the  marked  cases  of 
choleraic  disease : — (See  Table  p.  91). 

*  Mr.  Clegg  has  ascertained  that  the  child's  mother,  for  fear  of  convejing 
coDtagioD,  did  not  commiiDicate  with  her  family  after  her  mother's  death, 
until  two  or  three  days  before  the  child  was  seized. 
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The  details  which  have  been  given  show  that  in  this 
outbreak^  from  the  S6th  September  to  the  Slst  October 
inclusive,  twelve  persons  were  attacked  with  a  diarrhoeal 
disease  which,  with  perhaps  one  exception,  in  symptoms, 
progress,  and  fatality  could  not  be  distinguished  from  true 
epidemic  cholera.  Eleven  of  the  individuals  were  attacked 
within  the  first  fourteen  days  of  the  period,  and  of  these 
eight  lived  in  Mr.  Groombridge's  house.  Two  of  the  re- 
mainder (Mr.  McNab  and  John  Riley)  were  in  constant 
communication  with  the  house  and  family,  or  sick  at  the 
beginning  of  the  outbreak.  The  eleventh  person  attacked 
took  part  in  laying  out  the  dead  body  of  the  tenth,  and  the 
twelfth  was  a  grandchild  of  the  eleventh.  Of  the  twelve 
cases  nine  died. 

An  inquiry  directed  to  ascertain  the  amount  and  character 
of  diarrhoea  in  Theydon  Bois,  and  subsequently  extended  to 
other  parishes  of  the  Epping  Union,  proved  that  there  was 
no  unusual  prevalence  of  the  disorder  among  the  population, 
and  that  the  cases  occurring  differed  in  no  respect  from  those 
observed  ordinarily  in  autumn.  Two  or  three  cases  of  com- 
mon sporadic  cholera  had  taken  place  in  Epping,  and  several 
in  the  Harlow  and  Matchingham  district  about  the  time  of 
the  outbreak.  But  none  of  these  cases  proved  fatal  or  pre- 
sented  any  peculiar  symptom.  During  the  second  week  of 
the  outbreak  the  applications  to  Mr.  Clegg  for  diarrhcea 
medicine  from  Theydon  Bois  and  the  adjoining  parish  of 
Theydon  Garnon  were  very  numerous;  but  this  was  pro- 
bably owing  to  the  energetic  measures  which  that  gentleman 
had  taken,  to  impress  upon  the  inhabitants  the  importance 
of  applying  early  for  medical  relief,  if  the  bowels  should 
become  relaxed. 

The  remarkable  limitation  of  the  choleraic  outbreak  to  one 
family  and  its  immediate  dependents,  with  two  exceptions, 
and  to  one  house,  indicated  some  special  localising  cause. 
This  was  not  difficult  of  discovery. 

The  house  in  which  the  outbreak  happened  is  a  roomy 
brick  habitation,  built  about  six  years  ago,  and  placed  upon 
the  summit  of  a  hill.  It  is  fully  exposed  in  all  directions, 
and  commands  charming  stretches  of  well-wooded  and  highly 
cultivated  country.  There  is  excellent  cellarage  beneath; 
the  walls  immediately  above  the  surface  and  within  the 
cellars  are  dry,  and  the  foundation  is  sunk  altogether  in  a 
bed  of  stiff  brick-clay.  The  entire  drainage  of  the  house 
is  conducted  into  a  pond  about  100  yards  to  the  E.N.E., 
and  below  the  level  of  the  foundation.  Another  pond, 
also  below  the  level  of  the  foundation,  is  situated  to  the 
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E.S.E.  In  the  rear  of  the  latter  pond  is  a  farm-yard, 
while  further  away  in  the  same  direction  is  the  brick-yard. 
Occasionally^  when  the  wind  blew  across  the  first-named 
pond  (the  cess-pool)  and  into  the  open  mouth  of  the  common 
house  sewer^  offensive  effluvia  would  be  forced  back  along 
the  drains  into  the  house.  Sometimes,  also,  in  certain  states 
of  the  atmosphere  there  would  be  an  influx  of  sewer  air. 
But  these  evils  were  rarely  experienced,*  and  in  other 
respects,  with  one  prominent  exception,  the  hygienic  con- 
dition of  the  house  and  vicinity  was  unusually  good. 

When  Mr.  McNab  had  first  visited  Mrs.  Groombridge 
he  had  inquired  respecting  the  state  of  the  water  used  for 
domestic  purposes.  This  was  obtained  by  means  of  a  pump 
from  a  well  beneath  the  floor  of  the  scullery.  The  well  is 
sunk  eighteen  feet  in  the  clay,  and  is  supplied  with  water 
from  an  opening  about  two  and  a  half  feet  from  the  bottom. 
This  opening  communicates  with  the  pond  E.S.E.  of  the 
house,  the  water  of  which  is  entirely  derived  from  surface 
drainage.  Water  was  fresh  drawn  from  the  well  for  Mr. 
McNab's  inspection.  It  was  clear  and  bright,  and  neither 
in  smell  nor  taste  (the  latter  tested  by  letting  some  drops 
fall  from  a  finger f  upon  the  tongue)  seemed  objectionable. 
When  after  Mr.  McNab's  death  Mr.  Clegg  took  charge  of 
the  sick,  he  finding  the  mischief  still  increasing  among  the 
family  without  any  obvious  cause,  and  having  a  well-founded 
doubt  of  the  purity  of  the  water  supply  of  the  entire  neigh- 
bourhood, at  once  stopped  the  use  of  the  water  from  the 
house  pump.  The  wisdom  of  this  course  will  be  apparent 
in  the  sequel.  It  probably  prevented  the  entire  family  being 
swept  off. 

When  I  first  visited  the  house,  the  1 1th  of  October,  the 
pump  had  been  disused  for  seven  days.  On  setting  the 
pump  again  in  action,  the  water  poured  out  proved  to  be 
very  turbid  and  abominably  fetid.  The  odour  of  sulphur- 
etted hydrogen  was  conspicuous.  It  was  clear  that  the  water 
was  laden  with  decomposing  organic  matter.  The  source  of 
pollution  of  the  well  was  sought  for  on  the  13th,  and  on 

*  So  I  wa^  told.  Bat  a  privy  in  the  rear  of  the  house  oommunioated  with 
the  common  sewer.  If  this  privy  were  regularly  flushed,  and  the  sewer  kept 
clear,  the  atmosphere  within  the  house  would  probably  sufier  only  as  stated. 
If  it  were  not  flushed  regularly,  the  drain  would  bei-ome  simply  an  elongated 
cesspool,  and  there  would  be  a  constant  difiusion  of  sewer  air  into  the 
house,  while  the  partially  blocked  drain  would  augment  the  evil  about  to  be 
described,  by  preventing  a  free  flow  of  sewage  matter. 

t  Mr.  McNab,  Mr.  Clegg  states,  used  the  right  hand,  the  same  hand  with 
which  he  had  a  few  moments  before  examined  two  of  the  cholera  oases. 
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this  'day  I  collected  specimens  of  the  water  and  forwarded 
them  for  analysis  to  Professor  Miller  of  King's  College.  He 
found  traces  of  sulphuretted  hydrogen,  and  a  very  large 
amount  of  ammonia ;  there  was  also  a  quantity  of  organic 
matter  in  suspension.  Free  oxygen  and  nitrates  were  ab- 
sent. ^^  There  was  obviously,"  he  remarked,  in  his  report, 
**  some  leakage  from  the  cesspool  into  the  well." 

The  termination  of  the  soil-pipe  of  a  water-closet  on  the 
first  floor  and  the  commencement  of  a  sink-drain,  each  lay 
within  a  yard  of  the  mouth  of  the  well.  On  opening  the 
well  indications  of  percolation  through  the  brick-work  nearest 
the  sink,  and  at  a  little  distance  below  the  level  of  the 
mouth,  were  at  once  perceived.  On  pouring  water  down  the 
sink- drain  a  steady  filtration  at  the  suspected  point  soon 
commenced,  showing  that  a  communication  existed  between 
the  sink-drain  and  the  well.  On  removing  the  brick-work 
where  the  filtration  occurred,  the  soil  at  two  feet  six  inches 
from  the  surface,  and  in  the  angle  near  the  pump,  was  found 
to  be  saturated  with  drainage  matter.  But  a  careful  exami- 
tion  failed  to  discover  any  leakage,  either  from  the  sink- 
drain  or  the  soil-pipe  inside  the  walls.  On  prosecuting  the 
search  outside,  however,  it  was  discovered  that  the  continu- 
ation of  the  sink-drain  and  the  drain  in  which  the  soil-pipe 
terminated  (the  one  drain  not  having  any  communication 
with  the  other)  were  defective,  and  that  from  both  a  leakage 
took  place.  The  escaped  matters  penetrated  downwards 
along  the  outer  wall  of  the  house,  passed  beneath  the  founda- 
tion, saturated  the  earth  in  the  angle  between  the  pump  and 
the  well,  and  so  reached  the  latter.  Water  having  been 
poured  down  the  water-closet,  in  ten  minutes  a  portion  had 
passed  along  this  tract  and  was  dripping  into  the  well.  The 
soil-pipe  from  the  water-closet  was  constructed  of  ordinary 
glazed  stone- work  until  it  passed  beyond  the  external  wall 
of  the  house,  when  it  was  continued  by  common  six-inch 
unglazed  butt-pipes  without  sockets,  and  simply  placed  end 
to  end.  The  leakage  took  place  at  the  first  joint  between 
the  glazed  and  unglazed  pipes,  and  the  porous  material  of 
the  latter  permitted  free  percolation  of  liquids. 

It  would  appear  to  have  been  thought  in  the  building 
of  the  house  that  the  interposition  of  the  thick  and  solid 
foundation  wall  between  the  drains  and  the  well  would  be  a 
sufficient  safeguard  against  contamination  of  the  latter  by 
leakage  and  soakage.  The  error  is  one  liable  to  occur ;  and 
instances  of  the  pollution  of  house-wells  by  soakage  from 
without  beneath  foundation  walls  are,  I  believe,  not  common. 
Hence  I  have  not  hesitated  to  describe  the  source  of  poUa* 
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tion  in  the  present  case  at  some3¥hat  greater  length  tban 
might  else  have  been  necessary. 

The  contamination  of  the  well-water  was  not  of  recent  date. 
Early  in  June,  Mr.  Groombridge  had  consulted  Mr.  Forshall, 
surgeon^  of  16,  Beauvoir  Terrace,  Kingsland  Road,  N.E. 
He  was  then  suffering  from  obstinate  indigestion,  irregularity 
of  bowels,  particularly  a  desire  to  go  to  stool  immediately 
after  taking  food,  inaptitude  for  active  exertion  and  great 
depression  of  spirits  (although  his  business  affairs  were  pros- 
perous). His  health  had  been  more  or  less  disordered  for 
several  months.  As  no  relief  was  obtained  from  the  medi- 
cines prescribed,  and  Mr.  Forshall  was  informed  that  Mrs. 
Groombridge  and  Mrs.  Parcell  were  suffering  in  a  less 
degree  from  similar  symptoms,  he  suspected  that  the  water 
used  by  the  family  might  be  impure.  In  answer  to  his 
questions  Mr.  Groombridge  stated  that  it  was  very  hard  and 
gave  to  tea  a  disagreeable  flavour.  Mr.  Forshall  requested 
that  a  specimen  should  be  brought  to  him.  This  he  received 
on  the  17th  of  June.  The  water  was  limpid,  but  it  had  an 
unpleasant  odour  and  nauseous  taste,  and  it  was  submitted 
to  Mr.  Goff,  of  the  Kingsland  Road,  an  operative  chemist, 
for  analysis.  Mr.  Goff  reported  that  the  specimen  con- 
tained traces  of  sulphuretted  hydrogen  and  much  organic 
matter.  Notwithstanding  this  discovery,  the  faith  of  the 
family  in  the  goodness  of  the  water  was  not  shaken,  and  they 
persisted  in  its  use  until  the  outbreak  of  cholera. 

Mr.  Forshall  prescribed  both  for  Mrs.  Groombridge  and 
her  mother  ;  and  it  was  upon  his  recommendation  that  Mr. 
and  Mrs.  Groombridge  visited  Weymouth. 

From  Mr.  Forshall's  statement  it  is  apparent  that  Mr. 
Groombridge's  family  had  been  drinking  water  contaminated 
by  drainage  and  surface  impurities  from  early  in  June,  pro- 
bably for  a  longer  period.  The  outbreak,  which  is  the 
immediate  subject  under  consideration,  may  be  surmised  to 
have  followed  upon  the  further  pollution  of  the  water  by 
the  alvine  evacuations  of  Mr.  and  Mrs.  Groombridge  daring 
the  two  or  three  days  immediately  following  their  return 
from  Weymouth.  At  this  time  the  first-floor  water-closet 
was  in  frequent  and  unaccustomed  use ;  large  quantities  of 
liquid  faeces  were  received  in  it,  and  all  the  ejections  both 
from  the  stomach  and  bowels,  during  the  first  brunt  of 
Mrs.  Groombridge's  illness,  were  cast  down  it.  The  largely 
increased  quantity  of  water  passing  from  the  water-closet 
along  the  soil  pipe  and  terminal  drain  would  contribute  to 
a  more  rapid  contamination  of  the  well. 
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It  was  important  to  ascertain  if  Mr.  and  Mrs.  Groombridge 
had  been  exposed  to  any  specific  choleraic  infection  whilst 
at  Weymouth.     To  investigate  this  question  I  visited  Wey- 
mouth, examined  the  house  in  which  they  had  lodged  and 
the  persons  who  had  known  their  habits  while  there,  and 
made  a  house-to-house  visitation  of  the  immediate  neighbour- 
hood without  discovering  anything  that  could  throw  light 
upon  the  early  origin  of  Mrs.  Groombridge's  attack.     I  had 
interviews  with  all  the  medical  men  but  one  in  Weymouth 
and  Melcombe  Regis.     All  concurred  in  the  statements  that 
no  case  approaching  in  character  to  epidemic  cholera,  or 
choleraic  diarrhoea,  or  autumnal  cholera,  had  been  observed 
in  that  town  and  district  during  the  month  of  September, 
and  that  autumnal  diarrhoea  had  been  less  prevalent  than 
usual.     I  afterwards  visited  Portland  and  Dorchester,  both 
of  which  places  had  been  visited  by  Mr.  and  Mrs.  Groom- 
bridge,  and  ascertained  from  the  medical  practitioners  that 
both  places  had  been  equally  free  from  choleraic  disease.* 
I  then  directed  my  attention  to  Southampton.      Mr.  and 
Mrs.  Groombridge  travelled  from  Weymouth  to  London  by 
the  early  morning  express  train  on  the  London  and  South- 
western Railway,  passing  through  Southampton  West  in 
their  transit.     It  was  necessary  to  inquire  if  they  had  been 
exposed  to  infection  at  Southampton,  where  epidemic  cho- 
lera had  broken  out.      They  did  not  stay  there,  so  far  as 
I   could  ascertain,  longer  than  the  stoppage  of  the  train. 
If  they  left  the  train  for  a  few  moments,  they  would  probably 
not  leave  the  railway  station.      Such  chances  of  infection 
as  they  were  subjected  to  there  would  be  such  as  arose 
from  the  brief  halt  of  the  train  at  the  station  and  its  rapid 
passage  through  a  portion  of  the  town.     Mr.  Groombridge 
had  been  attacked  with  diarrhoea  on  the  23rd  September 
at  Weymouth.      The   first  death  from  cholera  at   South- 
ampton   occurred   on  the  24th  September,  in  Brewhouse 
Court,  Brewhouse  Lane,  near  the  lower  extremity  of  the 
High  Street,  the  case  dating  from  the  17th  of  the  month. 
The  second  death  took   place  on  the  29th  September  in 
Anglesea  Terrace.     In  the  interval  five  persons  had  been 
attacked  in  the  vicinity  of  Southampton,  three  at  Weston 
Common,  and  two  at  Bitterne.     Both  localities  are  situated 
two  miles  from  Southampton. 

*  Mr.  Simon,  oommenting  upon  this  outbreak  {Eighth  Report,  p.  28), 
writes, "  accidentally,  I  am  informed,  that  a  gentleman  from  a  distance,  who 
early  in  August  was  spending  a  week  in  Weymouth,  and  visiting  both  Port- 
land and  Dorchester,  contracted  during  that  week  a  diarrhoea,  which,  on  his 
return  home,  developed  to  severe  cholera." 
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Brewhouse  Court,  in  which  the  first  case  of  cholera'^in 
Southampton  occurred,  is  about  five  furlongs  distant  from 
the  nearest  point  of  the  Weymouth  Railway,  and  rather  more 
than  five  and  a  half  furlongs  from  the  Southampton.  West 
station.  Anglesea  Terrace,  where  the  second  case  occurred, 
is  at  a  greater  distance  from  the  station,  but  one-third  less 
distant  from  the  nearest  point  of  the  railway.  No  cholera 
or  choleraic  diarrhoea  is  known  to  have  existed  in  the  vicinity 
of  the  railway,  where  it  passes  through  Southampton,  on  the 
25th  September. 

At  the  time  of  the  investigation,  the  assumed  rapid  passage 
of  Mr.  and  Mrs.  Groombridge  through  Southampton,  and  the 
position  of  the  localities  then  infected  with  cholera,  namely, 
Brewhouse  Court  and  Weston  Common,  led  me  to  conclude 
that  it  was  in  the  highest  degree  improbable  that  they  con- 
tracted cholera  there.  A  more  accurate  study  of  the  diffusion 
of  epidemic  cholera  in  1865,  together  with  the  facts  recorded 
in  the  elaborate  history  of  the  outbreak  of  the  disease  at 
Southampton  in  1865  by  Professor  Parkes,*  has  induced 
me  to  modify  this  conclusion.  Assuming  that  the  diarrhoeal 
disease  at  They  don  Bois  was  true  epidemic  cholera,  an  as- 
sumption which  seems  to  me  almost  absolute  from  the  oc- 
currence of  consecutive  fever,  and  the  transmissibility  of 
the  disease  from  the  sick  to  the  well,  I  am  disposed  to  think 
that  there  is  a  flaw  in  the  history  of  the  first  case.f  Evi- 
dence necessary  to  the  complete  history  of  the  outbreak 
probably  died  with  Mr.  and  Mrs.  Groombridge. 

As  the  facts  stand  they  may  be  thus  summed  up : — Mr. 
Groombridge  returned  from  Weymouth  with  relaxed  bowels. 
Mrs.  Groombridge  was  attacked  with  diarrhoea  a  few  hours 
after  she  reached  home.  In  both  cases  the  diarrhoea  was 
probably  perpetuated  and  exaggerated  by  the  contaminated 
water  of  the  house  well.  Almost  from  the  moment  of 
reaching  home  the  contamination  of  the  water  would  be 
augmented  by  the  liquid  diarrhceal  discharges  of  Mr.  and 
Mrs.  Groombridge  passed  down  the  water-closet,  and  perco- 
lating more  or  less  freely  into  the  well,  and  quickly  after  by 

*  In  the  ooarse  of  the  23rd  September  Mr.  Groombridge  spent  some  time 
on  the  hills  overlooking  Portland  Harbour.  The  wind  was  blowing  strongly 
from  the  sea,  and  he  noticed  vessels  passing  in  which  clothes  were  hang  in 
the  riggins;  to  dry.  Mr.  Glegg  asks  if  infection  might  not  have  been  blown 
from  the  ill-washed  linen  of  a  choleraic  patient  ?  I  was  not  able  to  obtain 
any  information  concerning  the  ships  which  entered  or  sailed  Arom  Portland 
Harbour  at  this  time.  A  return  furnished  by  the  Customs'  Office  respecting 
Weymouth,  showed  that  no  vessel  open  to  sunpicion  had  entered  that  har> 
hour  in  August  and  September.  Mr.  Groombridge  became  indisposed  while 
watching  the  vessels  he  described. 

t  Eighth  Report  of  the  Medical  Officer  of  the  Privy  Council. 
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the  alvine  evacuations  of  Mrs.  Groombridge.  To  this  special 
cause  of  pollution  was  doubtless  owing,  first,  the  choleraic 
attack  of  Mrs.  Groombridge,  and  subsequently  the  seizure 
of  other  inmates  of  the  house  and  of  John  Riley.  All  these 
persons  used  the  water  of  the  contaminated  well  habitually. 
Three  cases  cannot,  however,  be  included  in  this  category, 
the  cases  of  Mr.  McNab,  Susan  Saville,  and  Susan  Saville's 
grandchild.  It  is  not  known  that  Mr.  McNab  tasted  the 
water  otherwise  than  has  been  stated.  Susan  Saville  had 
not  at  any  time  drunk  of  the  water ;  she  had  never  visited 
Mr.  Groombridge's  house  (a  mile  distant  from  her  cottage), 
or  had  communication  with  any  member  of  the  family  during 
the  outbreak^  and  she  had  not  washed  any  linen  soiled  with 
the  discharges  of  the  sick.  She  had  not  assisted  in  nursing 
John  Riley ;  she  solely  helped  in  laying  out  his  corpse.  The 
grandchild's  mother  had  nursed  Susan  Saville  throughout 
her  fatal  illness. 

The  chronological  sequence  of  the  cases  was  as  follows : — 

Well  polluted  with  diarrhceal  discharges ^  &7th  September. 
Water  from  the  Well  disused ^  4th  October. 

1.  Group  op  Cases  determined  by  the  polluted  Water. 


Order  of 

Sucoes' 

mon  of 

Caaea. 

Diarrhoea 

after 

pollution 

of  Well. 

Cholera 

after 

pollution 

ofWelL 

Resolt. 

Ist  case 

2nd  case 

3rd  case 
4th  case 
5th  case 

7th  case 

8th  case 
9th  case 

1 0th  case 

Mrs-  G-rooTKib^dcffl  ,,,,,,,»- 

Srd  day 
5th  day 
7th  day 

7th  day 

8th  day 

8lh  day 

1st  day 

Srd  day 

4th  day 

6th  day 

10th  day 

9th  day 

9th  day 
8th  day 

9  th  day 

Death,  13th  day,  con- 
secutive fever 

Death,  Srd  day,  col- 
lapse 

Recovered 

Recovered 

Death,  21st  day,  con- 
secutive fever 

Death,  9th  day,  col- 
lapse 

Recovered 

Death,  9th  day,  col- 
lapse 

Death,  16th  day,  ex- 
haustion 

Miss  Emily  Oroombridga 
James  Bass  

Miss  Kate  Groombridge  ... 
Housemaid   

James  Bilev 

Mr.  Charles  Groombridge 
Mr.  Groombridflre 

Mrs.  Parcell ..,,.., 

VOL.    III. 
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2.  Group  of  Cases  determined  in  some  other  way. 


Order  of 

Suooes* 

aion  of 

Cosea. 

Resolt. 

1 

6th  case 
11th  case 
I2th  case 

Mr.McNab  

5th  day  after  liability 
to  infection   , 

Death,  same  day,  col-  ■ 

lapse 
Death    in  29  hours, 

collapse 
Death  after  30  hoars' , 

illness 

Susan  Saville    

2nd  day  ditto 

Susan  Saville's  Grandson 

21st  day  after  exposure 
to  indirect  iofeotiou 

The  foregoing  sequence  of  cases  is  in  remarkable  con- 
trast with  that  which  occurred  in  the  Broad  Street  (Golden 
Square)  outbreak  in  1854.  In  that  instance  the  outbreak 
was  determined  almost  demonstrably  by  the  use  of  water 
from  a  particular  pump^  the  water  of  which  had  been  pol- 
luted by  the  diarrhceal  ejections  of  a  child  at  the  time  of  an 
epidemic  of  cholera.  The  attacks  of  fatal  cholera  occurred 
in  the  following  daily  order : — 
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Child's  dejections  thrown  into"^  August  28th 
cesspool  communicating  with  >  „  29th 
the  well  of  the  pump   .     .     .  j        „       30th 

„  31  st 
September  1st 
2nd 
3rd 
4th 
6th 
6th 
7th 


99 


9* 


99 


» 


99 


Pump  handle  taken  away"^ 
and   use    of  the  water  > 
stopped J 


>9 


>> 


99 


8th 
9th 


Cholera. 
Fatal 

Attacks. 

3 

2 

3 

.  34 

142 

128 

62 

55 

26 

28 

22 

14 


Both  this  outbreak  and  the  outbreak  at  Theydon  Bois 
furnish  invaluable  data  in  estimating  the  probable  effect  of 
water  contaminated  with  diarrhceal  discharges  in  determining 
explosions  of  cholera,  when  the  influence  of  such  a  cause  of 
contamination  has  to  be  estimated  chiefly,  if  not  solely,  from 
the  facts  of  the  explosion  alone. 


^^ 


99 


HV 


^  ,' 
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REMARKS   ON    THE   OUTBREAK  OF   CHOLERA 
IN  BROAD   STREET,  GOLDEN   SQUARE, 

LONDON,  IN  1854. 

By  the  Rev.  H.  WHITEHEAD,  M.A. 
Bead  May  6^A,  1867. 


It  is  commonly  supposed,  and  sometimes  asserted  even  at 
meetings  of  Medical  Societies,  that  the  Broad  Street  out- 
break of  cholera  in  1854  was  arrested  in  mid-career  by  the 
closing  of  the  pump  in  that  street.  That  this  is  a  mistake  is 
suflBiciently  shown  by  the  following  table,  which,  though  in- 
complete, proves  that  the  outbreak  had  already  reached  its 
climax,  and  had  been  steadily  on  the  decline  for  several  days 
before  the  pump-handle  was  removed.  Had  it  been  possible 
to  make  it  complete,  the  table,  as  I  will  presently  show,  would 
have  pointed  still  more  decisively  to  the  same  conclusion. 

Meanwhile,  to  indicate  the  well-defined  and  concentrated 
character  of  the  outbreak,  I  may  here  state  that  during  the 
first  thirty  days  of  August  there  had  been  an  average  of 
but  one  death  per  day  from  cholera  throughout  the  parish 
(St.  James's,  Piccadilly)  in  which  Broad  Street  is  situated ; 
that  the  earliest  cases  on  August  31st  did  not  manifest 
themselves  till  about  noon  on  that  day,  and  that  nearly  all 
the  deaths  here  recorded  occurred  within  an  area  of  about 
250  yards  radius  from  the  pump  as  its  centre. 


Date. 

No.  of  Fatal  Attacks. 

Deaths. 

August  31st 
September  Ist 
2nd 

• 

• 
• 

34 
.       142 
.       128 

4 

72 

127 

%y 

3rd 

• 

62 

76 

>9 

4th 

■ 

55 

71 

» 

5th 

■ 

26 

45 

» 

6th 

• 

28 

40 

5> 

7th 

• 

22 

34 

8th  ( 
9th 

[Pump  closed)  14 

6 

30 

24 

99 

10th 

t 

2 

18 

.  M 

11th 

• 

3 

15 

» 

12th 

• 

1 

7 

99 

13th 

• 

3 

13 

H    2 

■J                            J         J 

-'  -  ^  :*-     j  -->: 
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99 

14th 

99 

15ih 

99 

16th 

99 

17th 

99 

18th 

99 

19th 

99 

20th 

99 

2l8t 

99 

22nd 

99 

23rd 

99 

24th 

99 

25th 

99 

26th 

99 

27th 

S9 

28th 

99 

29th 

99 

30th 

Date  unknown 

0 

1 

3 
4 
0 
1 
0 
0 
2 
0 
1 
0 
1 
0 
2 
0 
0 
127 


6 
8 
6 
5 
4 
4 
1 
0 
3 
8 
0 
1 
2 
0 
2 
1 
0 
46 


668  668 

The  forty-six  deaths  of  unknown  date  are  stated  by  the 
Committee  of  Inquiry  to  have  nearly  all  occurred  during 
the  first  week  of  September ;  and,  as  the  omission  is  due  to 
the  confusion  which  prevailed,  they  most  likely  occurred  on 
the  first  two  or  three  days,  when  the  confusion  was  such  as 
few  who  were  not  in  the  midst  of  it  can  imagine.  For 
instance,  on  the  night  of  September  2nd  there  were  as  many 
as  eighty-two  bodies  in  the  "  dead-house." 

Moreover,  as  the  cases  in  this  table  are  those  of  resident 
inhabitants,  there  is  no  account  here  taken  of  non-resident 
work-people  who,  after  being  attacked  within  the  "  area,'* 
died  at  their  own  homes  out  of  the  district.  Their  number 
is  reckoned  by  the  Committee  as  about  forty,  of  which 
twenty -eight  belonged  to  Broad  Street  alone ;  and  these 
twenty-eight  were  all  seized  before  the  evening  of  Sep- 
tember 2nd,  after  which  date  the  factories  were  closed  for 
a  time. 

It  is  certain,  then,  that  the  table,  if  more  complete,  would 
have  indicated  more  clearly  even  than  it  now  does  the  ex- 
ceeding virulence  of  the  outbreak  during  its  two  or  three 
earlier  days,  and  the  rapidity  of  its  decline  after  the  climax 
was  passed ;  and  the  column  of  fatal  attacks,  incomplete 
as  it  is,  establishes  the  fact  that  the  climax  was  reached 
within  a  very  few  hours  of  the  first  manifestation  of  the 
outbreak. 
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Clearly  the  original  cause  of  the  explosion  must  very  soon 
have  lost  much  of  its  fatal  power.  That  the  BroaB  Street 
well-water  was  this  cause  I  am  not  now  concerned  to  show. 
Provisionally  assuming  it  to  have  been  the  cause  (and  pre- 
pared, if  necessary,  to  prove  it),  I  will  try  to  define  the 
limits  (as  to  time)  of  the  fatal  operation  of  the  water,  and 
perhaps  incidentally  to  throw  some  light  on  the  period  of 
**  incubation." 

I  had  occasion,  as  a  member  of  the  committee,  very  closely 
to  investigate  all  the  circumstances  of  the  outbreak  as  con- 
nected with  the  Street  (Broad  Street)  in  which  the  greatest 
mortality,  10  per  cent  (^^),  of  its  resident  inhabitants  oc- 
curred ;  add  to  this  mortality  the  cases  of  the  twenty-eight 
non-resident  work-people ;  add  again  fifty  persons  who  re- 
covered from  severe  attacks,  most  of  whom  I  personally 
examined,  and  it  will  be  admitted  that  the  results  of  a 
close  investigation  of  such  a  street  would  probably  fairly 
represent  the  results  which  would  have  been  obtained  by  a 
similar  examination  of  the  whole  area.  But  I  did  also,  in 
conjunction  with  Dr.  Snow  and  others,  though  not  with 
equal  minuteness,  pursue  the  inquiry  from  day  to  day  for 
weeks  together  in  other  streets,  and  we  found  that  the 
results,  as  far  as  they  went,  corresponded. 

We  found  then  that,  whilst  it  was  exceedingly  difficult  to 
disconnect  any  of  the  earlier  cases  from  the  use  of  the  pump- 
water,  we  discovered  less  and  less  connexion  between  this 
water  and  the  disease  on  each  succeeding  day  after  Sep- 
tember 3rd;  and  among  the  attacks,  fatal  and  not  fatal, 
after  September  6th,  we  could  trace  no  such  connexion 
at  all. 

Indeed,  in  Broad  Street  itself  the  outbreak  completely  ran 
its  course  in  nine  and  a  half  days.  I  succeeded  in  ascer- 
taining the  alleged  hour  of  fatal  attack  in  every  case  in  this 
street ;  and  I  know  that  no  attack,  fatal  or  not  fatal,  occurred 
in  it  after  September  9th. 

It  is  worth  noticing  that  generally  the  streets  nearest  to 
the  pump  became  the  soonest  free  from  the  epidemic.  "  The 
suddenness  of  the  principal  outburst,"  say  the  Committee, 
"as  also  its  rapid  subsidence,  is  chiefly  marked  in  those 
streets  and  courts  which  are  nearest  to  the  centre  of  the 
cholera  area ;  whilst  in  the  border  of  this  space,  and  beyond 
its  limits,  there  is  no  such  abrupt  and  extreme  rise  and  fall 
in  the  number  of  attacks." 

Thus,  during  the  decline  of  the  outbreak,  we  seem  to  catch 
sight  of  an  outside  limit  to  the  fatal  operation  of  the  water. 
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But  how  much  earlier  than  the  6th,  by  reason  of  the  incu- 
bation time,  we  are  to  fix  this  limit  it  is  of  course  hard  to 
say.  For  instance,  a  friend  of  mine,  the  Scripture  reader 
of  St.  Luke's  Church,  told  me  that  on  the  evening  of  Sep- 
tember 2nd  he  quite  exceptionally  drank  about  half  a  pint 
of  the  pump  water  from  the  ladle.  On  the  September  4th 
he  began  to  suffer  slightly,  and  on  the  6th  severely,  from 
diarrhoea ;  on  which  latter  day  I  found  him  in  bed  very  ill 
indeed.  Now  if  he  had  died,  and  without  telling  me  any  of 
these  circumstances,  I  should  certainly  have  supposed  that 
he  was  seized  on  the  6th,  as  I  had  seen  him  at  his  work 
every  day,  and  never  heard  him  complain  of  illness.  And 
as  for  his  drinking  of  the  pump  water,  if  there  had  been  any 
reason  to  suspect  it  at  all,  I  might  have  thought  that  he  took  it 
later  than  September  2nd.  The  value  of  this  case  consists 
in  his  drinking  of  this  water  having  been  clearly  ascertained 
to  be  an  exceptional  act  on  his  part. 

From  the  cases  of  persons  described  as  having  been  habi- 
tual drinkers  of  this  water  we  can  of  course  learn  little  to 
define  the  exact  period  of  incubation  in  each  case  (unless 
they  happened  to  be  seized  very  early  in  the  outbreak, 
when  by  reason  of  the  known  duration  of  the  special  pol- 
lution of  the  well,  of  which  I  will  speak  presently,  we  may 
get  at  some  approximation  to  the  truth) ;  for,  especially  as 
this  water  had  to  be  sent  for,  even  an  habitual  drinker  of  it 
may  have  omitted  to  drink  it  for  a  day  or  two,  taking  the 
Company's  water  instead ;  and  so  we  cannot  certainly  fix 
the  day  on  which  he  first  encountered  its  fatal  influence. 

Few  habitual  drinkers  of  the  pump  water,  to  my  know- 
ledge, escaped  with  impunity.  Few  survivors  were  able  to 
assure  me  that  they  so  drank  it  regularly  during  the  week 
ending  September  Snd.  But  on  and  after  that  day  several 
persons,  who  had  not  been  in  the  habit  of  drinking  it,  began 
doing  so,  at  least  occasionally,  from  a  notion  (due  to  the 
enormous  quantity  of  it  taken  by  some  patients  who  revived 
from  collapse)  that  it  was  "  good  for  cholera.*'  More  of 
these  drinkers  than  of  habitual  drinkers  of  the  pump-water 
escaped  with  impunity,  I  myself  being  among  the  number, 
as  I  drank  some  of  it  at  11  p.m.  on  September  3rd,  though 
not  from  any  idea  of  its  beneficial  qualities. 

Judging  from  the  case  of  the  Scripture  reader,  we  may, 
perhaps,  assign  a  longer  period  of  incubation  to  the  cases  of 
those  who  suffered,  or  even  died,  among  the  later  than  among 
the  earlier  drinkers  of  the  Broad  Street  water. 

The  proximate  cause  of  the  outbreak,  as  is  well  known,  is 
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alleged  to  have  been  the  pollution  of  the  well  by  the  dischargee 
of  an  infant  suffering  from  diarrhoea^  which  discharges,  di- 
luted with  water,  began  to  be  poured  on  August  28th  into 
a  cesspool,  the  communication  of  which  with  the  well  was 
clearly  ascertained.  They  continued  all  day  on  August  29th, 
and  ceased  on  the  30th,  having  thus  lasted  about  forty-eight 
hours. 

We  have  then  an  interval  of  four  days  between  the  pro- 
bable  date  of  the  first  pollution  of  the  well  and  the  beginning 
of  the  outbreak.  But  what  time  must  be  allowed  for  the  dis- 
charges to  percolate  from  the  cesspool  to  the  well,  and  also 
to  become  injurious,  of  course  I  cannot  tell.  I  only  know 
that  we  must  not  ask  for  any  time  later  than  August  30th 
as  the  starting-point  of  the  mischief,  because  one  man  who 
exceptionally  drank  it  at  noon  on  that  day  was  seized  with 
cholera,  according  to  his  widow^s  account  of  the  matter,  at 
9  a.m.  on  September  Ist. 

Assuming  her  to  have  been  right  as  to  the  hour  of  attack, 
indeed  whether  right  or  wrong,  we  have  for  incubation  time 
in  one  case  at  most  forty-four  hours.  And  she  was  most 
likely  right,  because  the  unanimous  testimony  of  the  medical 
men  who  were  in  the  thick  of  the  outbreak  was  to  the  effect 
that  for  the  first  two  or  three  days  there  was  an  almost  total 
absence  of  "  premonitory  symptoms." 

Still  even  this  interval  of  forty-four  hours  is  longer  than 
the  interval  in  the  few  other  cases  where  we  can  unmistak- 
ably isolate  the  act  of  the  drinking.  They  are  only  three  in 
number,  and  all  belong  to  the  1st  of  September,  on  which 
day,  for  instance,  a  gentleman  who  came  up  from  Brighton 
in  the  morning  drank  the  Broad  Street  water  at  luncheon  in 
Poland  Street,  and  was  seized  with  cholera  in  the  evening 
of  the  following  day.  We  get  here  about  thirty  hours  for 
the  interval.  Another  interval  under  similar  circumstances 
was  about  twenty-four  hours ;  and  another  not  more  than 
twelve  hours. 

From  these  data,  considered  by  themselves,  it  might  be 
very  unsafe  to  pronounce  any  opinion  as  to  the  day  on  which 
the  water  reached  its  maximum  of  special  pollution  or  rather 
of  injurious  influence.  But,  taken  in  connexion  with  the 
general  facts  of  the  outbreak  and  other  evidence  respecting 
the  effects  of  the  water,  they  help  at  least  to  the  conclusion, 
that  the  water  was  not  very  injurious  before  August  30th  or 
after  September  2nd,  on  which  latter  day  indeed  it  seems 
likely  that  it  was  rapidly  on  its  way  towards  purification. 

That  the  water   should    so  quickly  purify  itself  is  not 
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astonishing  when  we  bear  in  mind  (1)  that  the  discharges 
ceased  on  August  30th,  (S)  that  the  body  of  water  at  any 
one  time  in  such  a  well  is  inconsiderable,  and  (3)  that  it  was 
consumed  (and  therefore  replenished)  at  a  most  extraordinary 
rate  during  the  first  few  days  of  the  outbreak  by  reason  of 
the  almost  incredible  quantity  of  it  drank  by  the  patients, 
in  some  cases  as  much  as  seventeen  quarts  a-day. 

It  may  be  seen  from  the  table  that,  notwithstanding  the 
rapidity  of  the  decline  of  the  outbreak  on  September  Srd, 
the  rate  of  decline  flagged  on  subsequent  days,  so  much  so 
as  to  seem  at  one  time  almost  to  stand  still. 

This  used  formerly  to  perplex  me,  and  I  sought  an  ex- 
planation of  the  phenomenon  in  the  hypothesis  of  a  sub- 
sequent pollution  of  the  well  by  the  discharges  of  other 
patients  (three  in  number)  in  the  same  house  on  the  earlier 
days  of  the  outbreak,  especially  as  I  was  told  by  surviving 
relatives  that  the  discharges  of  these  patients  were  carried 
to  the  ceEspool.  But  they  afterwards  confessed  to  me  that 
they  had  thrown  them  out  of  the  windows  into  the  back- 
yard, the  temptation  to  do  so  arising  from  their  rooms  being 
at  the  back  of  the  upper  floors.  The  above-mentioned  infant 
having  lain  ill  in  the  front  kitchen,  in  this  case  the  cess-pool 
(being  in  the  front  area)  was  the  handiest  place  of  deposit. 

Here  I  must  not  omit  to  mention  that  if  the  removal  of 
the  pump-handle  had  nothing  to  do  with  checking  the  out- 
breaK  wnich  had  already  run  its  course^  it  had  probably 
everything  to  do  with  preventing  a  new  outbreak ;  for  the 
father  of  the  infant^  who  slept  in  the  same  kitchen^  was 
attacked  with  cholera  on  the  very  day  (Sept.  8th)  on  which 
the  pump-handle  was  removed.  There  can  be  no  doubt  that 
his  aischargcs  found  their  way  into  the  cesspool^  and  thence 
into  the  well.  But^  thanks  to  Dr.  Snow^  the  handle  waa 
then  gone. 

The  slackened  rate  of  decline  after  September  Srd  does 
notj  in  the  present  state  of  knowledge  upon  the  mode  of 
propagation  of  cholera,  need  any  explanation.  I  now  only 
wonder  that  with  such  a  start  from  the  agency  of  the  pump^ 
and  with  so  much  material  thus  supplied  for  the  continunace 
of  the  outbreak  by  other  means  of  communication,  it  had 
so  little  power  to  sustain  itself  for  any  length  of  time 
after  its  original  promoter  had  begun  to  suspend  its  fatal 
operation. 
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EECONSTRUCTION  OF  THE   DWELLINGS 

OF  THE  POOR. 

By  Dr.  T.  CLIFFORD  ALLBUTT. 
[Read  June  2nd,  1867.] 


PREFATORY  NOTE. 

It  is  now  nearly  two  years  since  the  present  paper  was  read  before  the 
Epidemiological  Society.  Since  that  time  a  great  change  has  come  over 
the  state  of  all  large  towns — a  change  which  has  not  left  Leeds  anaffected. 
Leeds  has  been  perhaps  less  depressed  by  the  great  ebb  of  trade  than 
many  other  towns ;  bat  even  here  numbers  of  houses  are  standing  empty 
in  streets,  where  a  few  years  ago  a  premium  was  paid  for  the  right  of 
succession.  The  lower  we  get  in  the  social  scale,  the  more  fluctuating  do 
we  find  the  population ;  and  we  find,  accordingly,  that  the  demand  for  low- 
rented  dwellings  has  fallen  off  considerably  though  overcrowding  has  in- 
creased. We  have  abandoned  the  idea,  therefore,  of  extending  our  building 
operations  at  present,  and  many  of  our  present  tenements  have  been  unlet 
from  time  to  time.  Like  all  other  owners  of  cottage  property  we  have  also 
been  obliged  to  lower  our  rents.  I  have  determined,  nevertheless,  to  print 
my  paper  in  the  Transactiona  as  it  was  read.  For  even  during  this  unpre- 
cedented time  of  slack  trade,  we  have  seen  nothing  to  make  us  look  upon 
our  venture  as  unprofitable ;  and,  taking  the  average  of  times,  I  am  still 
satisfied  that  the  need  of  cheap  and  wholesome  dwellings  for  the  very  poor 
is  one  of  the  most  serious  questions  of  the  day. — T.  C.  A. 


It  is  with  feelings  of  unusual  pleasure  that  I  accept  the 
invitation  of  this  learned  Society  to  read  a  paper  upon  the 
dwellings  of  the  poor  in  populous  towns.  I  honestly  think 
that  no  more  important  question  can  at  the  present  time  he 
discussed. 

I  have  been  especially  wishful  that  the  medical  profession 
should  itself  more  earnestly  take  this  matter  in  hand ;  for  it 
has,  I  think,  been  too  much  neglected  by  us.  While  schemes 
for  the  improvement  of  poor  dwellings  have  met  with  our 
cordial  sympathy,  yet  we  have,  I  may  venture  to  say,  looked 
at  the  matter  as  curious  or  interested  observers  and  critics 
rather  than  as  active  workers. 

Yet  surely  if  our  profession  is  a  profession  in  the  highest 
sense  of  that  word,  no  work  can  more  especially  be  ours 
than  work  which  tends  to  lessen  disease  by  precautionary 
measures.     It  cannot  be  for  our  honour  to  confine  ourselves 
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to  the  narrower  and  more  immediate  aspects  of  disease^  and 
tacitly  to  withdraw  from  any  dealing  with  disease  in  its 
larger  and  more  general  aspects. 

I  look,  Sir^  upon  this  Society  and  others  of  the  same  kind 
as  protesting  against  so  contracted  a  view  of  oar  callings. 
The  Epidemiological  Society  proclaims  that  it  is  the  work 
of  a  liberal  profession  to  look  first  to  the  public  weal.  It 
refases  to  regard  medical  work  as  insincere  work,  as  work 
done  for  trade  purposes.  In  our  eyes  the  medical  art  is  not 
a  trade,  nor  merely  indeed  a  pleasant  and  intellectual  way 
of  making  money ;  but  it  acknowledges  also  a  responsibility^ 
a  paramount  duty  of  preventing  and  relieving  the  physical 
ills  of  mankind.  This  Society  has  the  good  fortune  to 
associate  with  itself,  and  has  the  honour  of  expressing  the 
opinions  of  an  order  of  medical  men,  which  is  destined  at 
no  distant  time  to  take  a  very  high,  if  not  the  highest,  place 
in  our  profession, — I  mean  the  Medical  Officers  of  Health. 
These  gentlemen,  dealing  as  they  do  with  the  health  of  com- 
munities rather  than  of  individuals,  claim  thereby  a  more 
important  place  in  Society.  They  are  indeed  at  present 
awaiting  a  higher  perfection  of  their  own  science,  a  science 
as  full  of  difficulties  as  it  is  full  of  promise.  Labour  in  that 
field  is,  however,  winning  abundant  reward.  Scientific  in- 
dustry has  seldom  seen  a  more  successful  issue  than  the  issue 
of  late  researches  into  the  origin  of  the  cholera,  the  cattle 
plague^  and  the  continued  fevers.  We  are  rapidly  organising 
a  large  body  of  doctrine  on  these  and  like  questions,  and  our 
Medical  Officers  of  Health  having  to  deal  with  doctrine  at 
once  of  such  importance  to  the  community,  and  also  of  such 
high  scientific  generality,  having,  moreover,  great  powers  to 
deal  with  difficult  and  delicate  questions  of  social  and  pro- 
prietary rights^  must  be  possessed  of  a  learning,  an  intelli- 
gence, and  a  tact  and  knowledge  of  the  world  which  will 
place  them  very  high  indeed  among  men  of  any  or  all  pro- 
fessions. The  replacement  in  most  towns  of  under-educated 
inspectors  by  highly  qualified  medical  men  is  one  of  the  best 
signs  of  the  day.  The  authorities  of  any  town  which  as  yet 
remain  without  the  counsels  of  a  medical  officer  of  Healthy 
still  venture  to  incur  the  awful  charge  of  so  neglecting  laws 
which  are  or  may  be  well  known  to  them,  that  men,  women, 
and  children,  whose  government  and  welfare  they  have 
undertaken,  are  allowed  to  waste  in  sickness  or  to  die.  They 
deliberately  refuse  to  advise  on  matters  of  the  life  and  death 
of  hundreds  of  people*  with  those  persons  who  alone  possess 


•  Dr.  James  Braithwaite  has  bIiowu  that  1790  persons  die  anuually  in  the 
Borough  of  Leeds  from  preveDiable  causes 
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the  knowledge  necessary  to  save  those  lives.  Is  it  not  a 
farce,  when  the  authorities  of  large  towns  act  thus,  that  we 
should  hang  with  all  the  pomp  of  the  law  a  poor  ineffective 
creature  who  has  but  one  life  at  his  door.  A  great  change 
is,  nevertheless  taking  place  even  in  the  municipal  mind. 
Upon  the  urgent  representations  of  the  Leeds  Sanitary 
Association;  the  Council  of  our  borough  was  persuaded  last 
year  to  elect  a  medical  officer  of  healthy  and  since  his  elec- 
tion I  believe  that  the  Council  has  shown  some  readiness  to 
give  real  attention  to  duties  which  are,  perhaps,  the  most 
important  it  has  to  perform  for  the  poor.  On  his  arrival  the 
medical  officer  found  1,500  bedrooms  over  privies,  500  or 
600  cellars  used  as  habitations,  a  large  number  of  inhabited 
hovels,  which  were  scarcely  fit  for  dog  kennels^  and  a  state 
of  overcrowding  naturally  to  be  expected  in  a  town  which 
has  increased  in  number  by  about  forty  per  cent,  during  the 
last  twenty  years,  and  which  must  always  have  been  ill-pro- 
vided with  labourers'  houses.  For  the  well-paid  artizan 
cottage  houses  have  sprung  up  in  all  directions  and  with 
great  rapidity.  Owing  to  municipal  neglect,  however, 
almost  all  these  are  built  back  to  back,  and  are  of  the 
flimsiest  material  and  workmanship.  They  frequently  con- 
tain privies  under  bed-rooms,  and  in  many  other  cases  only 
avoid  this  by  the  simple  device  of  having  no  privies  at  all. 
Still  the  well-paid  artizan  does  secure  something  like  a 
home.  The  unskilled  labourer,  on  the  other  hand, — the 
job  porter,  the  hawker,  the  coster  monger,  the  rug-maker, 
persons  whose  livelihood  is  uncertain,  who  are  improvident 
or  destitute, — these,  whose  number  equals  or  exceeds  the 
number  of  the  skilled  classes,  get  housed  as  they  can.  After 
prowling  about  by  day  after  such  sustenance  as  the  fowls  of 
the  air  may  bring  them,  they  crowd  together  by  night  in 
dank  filthy  hovels,  huddling  in  heaps  like  wild  animals  to 
comfort  their  wretched  bodies  with  a  little  warmth.  What 
builders  will  compete  for  the  profit  of  housing  such  starve- 
lings as  these  ?  What  builder  will  risk  his  hardly-won  capital 
and  the  provision  for  his  wife  and  children  on  dwellings  for 
such  wandering  hapless  creatures.  Instead  of  returning 
him  the  high  profits  and  good  security  of  the  better  kinds 
of  cottages,  such  dwellings,  if  properly  built  and  repaired, 
offer  a  low  and  ill-paid  dividend  and  a  low  security  also. 
If  these,  and  such  as  these,  and  if  the  class  of  unskilled 
labourers  just  above  these  are  to  be  housed  wholesomely, 
they  cannot  be  housed  at  a  tempting  profit.  Low  rents, 
troublesome  collecting,  and  incessant  leakages  tempt  no  one. 
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It  is  absurd,  therefore,  in  the  ears  of  any  one  who  knows 
what  a  large  town  is,  to  hear  members  of  Parliament 
solemnly  denouncing  all  interference  with  private  specu- 
lators. No  doubt  as  private  builders  provide  for  the  skilled 
artizan,  these  will  in  many  instances  leave  worse  houses  for^ 
the  new  ones,  and  as  they  rise  the  lower  working  classes  may 
in  turn  be  sucked  up  into  the  better  homes.  I  believe  this 
process  has  but  a  small  place  in  helping  the  very  poor.  In 
the  first  place,  many  of  the  better  houses  are  still  very  bad ; 
and,  in  the  second  place,  private  contractors  build  cottages 
now  because  there  is  an  incessant  and  insatiable  demand  for 
them  from  persons  well  able  to  pay,  and  their  profits  are 
therefore  great.  But  the  artizans  who  dwell  in  these  new 
cottages  are,  in  many  cases,  importations  from  other  towns, 
not  artizans  who  have  been  temporarily  resident  in  worse 
cottages  of  the  same  town.  The  new  cottages  represent 
in  Leeds  rather  the  increase  of  the  population  than  the 
elevation  of  it.  If  a  widow  woman  with  five  children  and 
her  old  mother  on  her  hands,  live  in  a  cellar,  no  speculating 
builder  will  be  tempted  to  help  her  out  of  it.  How  then  are 
we  to  act?  All  persons  act  ultimately  on  their  own  con- 
ceptions of  their  own  interests.  Have  communities  any 
interest  in  improving  the  dwellings  of  their  inferior  mem- 
bers ?  Fortunately  they  have.  The  neglected  poor  become, 
under  conditions  of  foul  dwellings,  foul  air,  and  foul  water, 
the  cause  of  a  vast  amount  of  disease.  It  has  been  shown 
over  and  over  again  that  the  deaths  of  children  under  five 

{rears  of  age  are  almost  three  times  as  frequent  in  the  popa- 
ation  of  crowded  courts  and  narrow  alleys  as  they  are  among 
the  families  of  the  rich.  And  how  much  maimed  life  does 
this  death-rate  represent  among  the  survivors  ?  Again,  of  the 
terrible  destruction  of  all  sense  of  decency  which  results  from 
the  indiscriminate  housing  of  the  sexes  too  much  is  known 
now  to  need  repetition  from  me.  We  have  then  this  state  of 
things  to  deal  with.  A  community,  which  must  look  to  a 
collective  life,  and  cannot  exist  as  a  mere  aggregation  of  indi- 
viduals, has  in  the  midst  of  its  own  body  a  mass  of  its 
members  subjected  to  directly  poisonous  agencies.  These 
agencies  are  destructive  not  only  to  physical  health,  but  to 
that  moral  health  upon  which  the  vigour  and  the  cohesion 
of  a  social  body  directly  depends.  This  physical  and  moral 
mischief  is  fearfully  costly.  There  is,  however,  no  reason 
to  suppose  that  private  enterprise  will  be  tempted  to  deal 
with  this  state  of  things  for  private  profit  alone. 

What,  then,  is  to  be  the  remedy  :    It  must  be  learnt  first 
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of  all^  and  then  well  brought  home  to  the  bosoms  of  those 
who  dwell  in  cities,  that  this  enormous  mass  of  suffering 
humanity  not  only  lies  in  the  midst  of  them,  but  is  also  of 
them^  enters  organically,  as  they  themselves  do,  into  the 
structure  of  their  particular  society.  To  heal  the  sores  of 
any  part  of  that  social  body  is,  therefore,  to  heal  their  own 
body.  To  say  that  the  health  of  the  neglected  poor  is  to 
be  left  to  the  natural  processes  of  social  growth,  is  to  repeat 
one  of  those  vague  propositions  which  are  at  bottom  stupid 
truisms  dressed  up  to  look  like  science.  What  are  the 
natural  processes  of  social  growth?  Are  they  necessarily 
blind  processes  like  the  growth  of  weeds?  Surely  there 
must  be  room,  and  more  than  room,  for  conscious  processes, 
for  the  thoughtful  adaptation  of  means  to  ends,  for  deli- 
berate interference  with  the  order  of  change.  If  in  animal 
life  it  is  the  lower  modes  of  growth  which  are  unconscious, 
and  if  man,  on  the  contrary,  can  modify  the  order  of  physio- 
logical change  by  conscious  and  calculated  interferences, 
how  much  more  in  the  growth  of  societies  shall  conscious 
calculation  find  a  place !  We  do  not  refuse  to  take  steps  to 
protect  a  scrofulous  joint  on  the  principle  of  leaving  it  to  be 
provided  for  by  the  ordinary  laws  of  supply  and  demand  of 
the  nutritive  fluids  of  the  body.  Did  we  do  so  we  should 
allow  the  joint  to  become  disorganised,  and  the  body  to  be 
endangered  and  destroyed  as  is  the  case  in  savage  com- 
munities. In  the  deliberate  modification  of  the  order  of 
phenomena  by  our  own  reasonable  acts  consists  the  su- 
periority of  man  over  other  animals,  and  of  highly  civilised 
over  barbarous  societies.  Only  in  the  degree  of  our  power 
to  modify  more  general  laws  by  special  interferences  of  our 
own  reason  can  we  claim  a  high  place  either  as  individuals 
or  as  societies.  To  abandon  our  movements^  then,  to  the  play 
of  more  general  laws,  without  any  effort  at  modification,  is  to 
resign  all  the  fruits  of  civilisation  and  to  fall  to  the  level  of 
savages  and  shuttlecocks. 

If,  therefore,  social  growth  in  its  higher  forms  must  inti- 
mately depend  upon  the  awakening  of  our  consciousness  as 
social  bodies,  upon  the  development  of  our  reason,  and  upon 
elaborate  schemes  of  social  action  organised  by  that  faculty, 
we  shall  see  that  we  are  bound  to  think  and  consciously  to 
act  for  other  than  individual  ends.  Every  citizen  must  not 
only  drive  his  own  shuttle,  but  must  also  look  to  the  weaving 
of  the  social  web  in  its  larger  aspects.  He  must  watch  the 
weal  and  woe  not  of  himself  only,  nor  only  of  his  family 
and  friends,  but  also  of  the  community  to  which  he  belongs. 
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^^  Non  nobis  solum  nati  sumus ;  ortusque  nostri  partem 
parentes,  partem  amici  partem  patria  vindicant.*' 

It  is,  then^  our  bounden  duty,  among  other  things^  directly 
or  indirectly,  to  meet  by  deliberate  and  reasonable  provisions 
the  needs  of  the  ill-housed  poor,  and  to  lessen  or  remove 
the  causes  of  that  misery,  sickness,  and  death  which  has 
long  dragged  heavily  upon  the  vitality  of  this  nation,  and  is 
becoming  every  day  a  more  awful  curse. 

I  need  not,  Sir,  detain  you  or  the  members  of  this  Society 
by  a  detailed  description  of  the  kinds  of  disease  and  the 
kinds  of  crime  which  are  generated  by  bad  housing.  They 
have  been  made  well  known  by  the  labours  of  this  Society 
and  of  the  Society  of  Arts ;  by  the  labours  also  of  many 
private  persons,  among  whom  I  may  mention  particularly 
Mr.  Torrens,  Mr.  Waterlow,  and  Mr.  Hole,  whose  work  is 
now  before  me.  I  believe  that  I  shall  have  no  dissentient  in 
this  room  when  I  state  that  for  a  comparatively  small  expen- 
diture typhus  fever,  that  great  pest  of  ill-housed  towns,  and 
of  Leeds  in  particular,  could  be  made  as  rare  as  the  plague. 
How  greatly  it  would  diminish  other  infectious  diseases^ 
how  greatly  this  expenditure  would  prevent  the  initiation  of 
morbid  modes  of  growth,  such  as  scrofula,  rickets,  and  the 
like,  I  cannot  tell,  but,  no  doubt,  to  an  astonishing  degree. 
I  calculate  that  an  expenditure  of  £100,000  in  the  improve- 
ment of  low-rented  houses  in  Leeds  would  bring  about  such 
a  change  in  that  town.  I  felt,  therefore,  as  Physician  to  the 
General  Infirmary  and  to  the  Fever  Hospital  of  Leeds  that 
I  was  stultifying  myself  by  standing  there  with  a  bottle  and 
a  glass,  pouring  two  tablespoonfuls  of  the  mixture  as  before 
down  the  throats  of  sick  men,  women,  and  children,  when 
I  was  aware  that  all  this  disease  was  being  manufactured 
at  one  end  with  an  activity  that  puts  to  scorn  all  efforts 
to  cure  it  at  the  other.  It  seemed  absurd  to  stand  chop- 
ping at  the  heads  of  a  Hydra^  when  the  serpent  itself 
might  be  demolished.  I  calculated^  therefore^  what  expen- 
diture would  be  needed^  and  in  what  way  it  should  be 
directed^  in  order  to  scotch  the  evil.  After  many  consul- 
tations with  an  architect  and  a  close  looking-into  things  with 
some  of  my  friends,  it  seemed  that  the  sum  I  mentioned 
above;  viz.,  £100,000,  if  expended  in  a  certain  way,  would 
go  very  far  to  meet  the  needs  of  the  town,  and  would 
almost  entirely  relieve  the  over-crowded,  dark^  and  filthy 
quarters.  I  determined  also  that  it  was  well  at  least  to 
begin  by  building  to  some  extent  directly  for  the  poorest 
classes.     I  do  not  think,  as  I  hinted  before,  that  building 
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for  the  better  class  of  operatives  sets  free  at  present  many 
decent  houses  for  their  inferiors.  The  better  houses  are 
built  either  for  new  comers  or  for  families  rising  out  of 
houses  which  are  unfit  for  any  inhabitants.  Now  what  I 
want  to  relieve  especially  are  the  cellars,  cellars  where  one 
small  room  is  now  taken  by  a  family,  which  family  will  often 
take  a  lodger  likewise. 

Unscrupulous  and  ignorant  persons,  money-lenders,  and 
agents  for  unknown  owners,  secure  a  shameful  profit  out  of 
the  letting  of  hovels,  cellars,  garrets,  and  such  places  to  the 
needy  poor.  When  the  Council  is  requested  to  close  such 
places,  they  naturally  ask  whither  in  that  case  are  the  people 
to  go? 

I  have  carefully  avoided.  Sir,  any  word-painting  about  the 
state  of  squalor  and  over-crowding  in  large  towns.  This  has 
been  done  almost  to  nausea.  To  give  you  an  idea,  however, 
of  the  demand  for  any  hole  which  can  be  crept  into,  I  may 
relate  an  anecdote  of  a  friend  of  my  own,  who  came  by 
bequest  into  some  cottage  property.  Being  a  man  of  honour, 
of  intelligence,  and  of  feeling,  he  proceeded  at  once  to  close 
the  cellars,  which  had  till  then  been  used  as  separate  dwell- 
ings. He  went  to  some  expense  in  closing  the  outer  entrance, 
and  in  making  a  way  into  the  cellars  from  the  interior,  so  that 
they  might  serve  as  store  places  for  the  houses  above.  To 
his  horror,  however,  he  found  that  he  had  done  nothing  but 
mischief.  The  cellars  were  still  underlet,  and  all  that  he  had 
achieved  was  to  make  them  even  more  unwholesome  than  be- 
fore. To  relieve  such  pressure  as  this,  then,  I  calculated  that 
about  £100,000  would  be  needed.  How  was  this  sum  to  be 
provided?  I  thought  it  undesirable  that  the  Corporation 
should  become  large  holders  of  cottage  property,  and  I 
thought,  moreover,  that  they  had  already  on  their  hands  even 
more  than  they  could  well  accomplish.  So  I  determined  that 
I  must  look  to  some  other  agency,  that  individuals  or  an 
association  must  find  the  money,  and  be  content  with  such 
returns  as  they  could  get.  Here  was  another  difficulty. 
Was  the  enterprise  to  be  recommended  as  a  charitable  or  as 
a  commercial  speculation  ?  Nothing  excites  more  distrust 
than  to  go  to  men  of  business  and  mix  the  two  inducements. 
They  say,  if  you  want  a  charitable  grant,  here  is  a  cheque ;  if 
you  want  to  engage  me  in  an  investment  for  profit,  I  may  or 
may  not  join  you,  according  to  the  prospects  you  can  oflTer ; 
But  do  not  ask  me  in  the  name  of  charity  or  philanthropy  to 
take  shares  in  an  insolvent  company.  As  I  have  already  said, 
the  poor  must  be  well  housed  if  communities  are  to  flourish. 
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whether  it  be  at  a  direct  gain  or  loss.  Fortunately,  however, 
we  succeeded  in  drawing  up  a  plan  which  seemed  to  offer 
such  a  return  as  to  insure  investors  from  loss,  if  not  to  tempt 
them  with  promise  of  gains.  I  thought  I  could  secure  the 
value  of  money  at  least,  if  not  a  trade  profit,  and  that  I  might 
legitimately  urge  the  preference  of  such  an  investment  on 
philanthropic  grounds.  Having  got  thus  far,  I  went  formally 
before  the  principal  bankers  of  Leeds,  Messrs.  Beckett  &  Co., 
Messrs.  Brown  &  Co.,  and  Mr,  Turner,  the  Manager  of  the 
Bank  of  England.  They  all  received  me  with  the  greatest 
courtesy  and  attention,  and  from  them  I  have  received  up  to 
this  time  the  kindest  support.  After  much  discussion  and 
the  advice  voluntarily  given  to  us  by  Messrs.  Tennent, 
Newstead,  &  Wilson,  Solicitors,  it  was  determined  to  form 
the  Leeds  Industrial  Dwellings  Company,  Limited,  with  a 
capital  of  £50,000.  This  gave  powers  to  expend  a  sum 
equal  to  one-half  of  that  upon  which  I  counted  as  necessary 
for  the  full  relief  of  the  town,  and  upon  the  security  of  this 
capital  sum  I  proposed  by  sales,  mortgage,  or  other  means 
to  continue  operations  up  to  a  higher  amount.  The  Loan 
Commissioners,  again,  are  empowered  to  make  loans  at  not 
more  than  four  and  a  half  per  cent,  on  the  security  of  such 
a  company  for  the  purposes  of  building  houses  for  the  poor. 
In  order  that  working  men  might  themselves  take  part  in 
the  movement,  the  shares  were  fixed  at  five  pounds,  with  ten 
shillings  paid  on  allotment,  and  ten  shillings  call,  making  a 
pound  deposit;  subsequent  calls  not  to  exceed  one  pound 
per  annum.  It  was  agreed  not  to  rush  at  once  into  building 
on  a  large  scale;  first,  because  building  was  in  1866  at  its 
very  dearest  point,  and  has  since  the  completion  of  our  pre- 
sent block  come  down  at  least  ten  per  cent,  in  cost ;  secondly, 
because  we  wished  to  test  by  experiment  the  merits  of  any 
plan  which  we  might  adopt,  and  so  profit  by  mistakes  on  a 
small  scale  instead  of  on  a  large  one.  It  was  determined, 
therefore,  to  erect  an  experimental  block  at  a  cost  which, 
all  expenses  included,  should  not  exceed  £^,000,  and  this 
block,  which  is  completed  and  inhabited,  I  now  have  the 
honour  of  describing  to  you. 

At  our  first  meeting  instructions  were  given  to  form  the 
company,  and  shares  were  at  once  taken  up  in  sufficient 
numbers  to  meet  all  expenses.  We  have  not  as  yet  had  to 
put  any  shares  on  the  market.  So  far,  incorporation  ex- 
penses apart,  we  had  been  at  no  expense  worth  recording. 
A  piece  of  ground  was  now,  however,  purchased  at  about 
five  shillings  a  yard,  which  lies  near  a  populous  part  of  the 
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town,  and  is  known  as  St.  Ann's  Square,  Shannon  Street. 
For  this  piece  of  ground  Messrs.  Adams  &  Kelly  designed 
us  a  building  to  contain  twenty-five  tenements  and  a  corner- 
shop.  The  block  is  four  stories  in  height,  and  the  first, 
second  and  topmost  floors  are  traversed  by  galleries  upon 
which  the  doors  of  the  dwellings  open.  The  galleries  them- 
selves are  reached  by  an  open  stair  at  the  end  of  the  building. 
The  dwellings  on  the  ground  floor,  being  brought  up  to  the 
street  line,  are  larger  than  those  above,  and  support  the 
galleries.  The  tenements  are  mostly  of  two  rooms  and  three 
rooms  alternately.  One  only  consists  of  a  single  room.  The 
shop  at  the  corner  consists  of  three  rooms  in  addition  to 
the  shop. 

Before  I  forget  the  single  room  tenement,  let  me  say  how 
strongly  I  feel  with  Professor  Kerr  the  necessity  for  single- 
roomed  dwellings  in  towns.  Professor  Kerr  received  far  less 
attention  than  his  proposal  deserved,  when  he  urged  the 
building  of  such  dwellings.  There  are  many  single  men, 
single  women,  widows,  and  childless  couples,  to  whom  such 
dwellings  are  a  great  boon,  and  our  single  room  was  in  great 
demand.  Mr.  Oddy,  who  manages  our  cottages  for  us,  could 
have  let  a  dozen  of  such  rooms  in  one  day.  I  did  think  of 
proposing  a  block  of  single  rooms,  but  on  second  thoughts 
I  see  that  no  class  of  families  should  be  housed  apart.  It  is 
well  to  accommodate  as  many  grades  of  society  as  possible  in 
one  block.  The  two-roomed  houses  do  for  small  families, 
and  the  three-roomed  houses  for  larger  families.  Each  living 
room  contains  1,410  cubic  feet.  There  is  in  it  a  cooking 
range,  a  sink  with  constant  water  supply,  a  meat  safe,  a  coal 
bin,  and  a  cupboard.  Air-bricks  ventilate  the  meat  safe,  and 
make  a  communication  between  the  rooms  and  the  outer  air. 
Being  near  the  ceiling,  they  are  not  readily  blocked  up. 
There  is  convenience  for  a  gas  metre  in  each  house. 

At  the  end  of  the  block,  and  reached  by  the  main  staircase, 
are  waterclosets,  dust  shafts,  and  washhouses.  We  did  not 
think  it  wise  to  be  at  the  expense  of  a  flat  roof,  as  the  smoke 
and  dirt  of  such  open  places  in  a  large  town  renders  them 
almost  useless.  Nor  did  we  put  fire-places  in  the  bed-rooms, 
as  these  are  always  stufled  up  with  bags  of  straw  and  the 
like.  Warmth  is  received  into  the  bed-rooms  through  the 
door  of  the  living  room. 

I  will  now  state  what  our  expenditure  has  been,  and  what 
our  returns  are.  Building  was,  as  I  said  in  1866,  at  its 
most  extravagant  rates.     At  these  rates  our  block  has  cost 
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£1,415  9s. ;  the  land,  £150;   and  the  waterclosetSy  £50^ 
making  a  total  of  £1,615  9^.,  all  inclusive. 
Our  revenue  account  is  as  follows : — 


Accommodation. 

£ 

s. 

d. 

One  Shop  at  4s,  Qd.  per 

W  CCA           •••           •••           •••           ••• 

11 

14 

0 

One  Single  Boom  Dwelling, 

at  Is,  6d.  per  week    ... 

3 

18 

0 

Five  Dwellings,  at  28.  Sd, 

per  week      

34 

13 

4 

Five  Dwellings  at  2s.  3d. 

per  weejf     ...     ».«     ... 

29 

5 

0 

Three  Dwellings  at  Qs,  Id. 

per  wee&      ...     ...     ... 

20 

3 

0 

Three  Dwellings,  at  2s.  2d. 

per  week     

16 

18 

0 

Three  Dwellings,  at  2s.  bd. 

per  weeic      ...     ...     *•. 

18 

17 

0 

Three  Dwellings,  at  2  s.  per 

WCOJk         ■••         •«•         ■••         ••• 

15 

12 

0 

Oross  Receipts 

151 

0 

4 

Charges 

46 

10 

1 

Probable  Expenditure. 

Shop. — Sewer,  and  Lamp 
xiauo      ...     ...     ...     ... 

£      8. 

18 

d. 
0 

Shop. — Poor  Rates 

1  16 

0 

„        Highway  Rates... 

18 

6 

Dwellings. — Poor  Rate... 

10  18 

0 

„        Main  Sewer,  etc. 

7     9 

10 

„        Highway  Rates 

4     1 

9 

Water  Rate     

7  11 

0 

W.  Cs.,  2s.  6d.  per  house 

3    0 

0 

To  flashing  do 

a  12 

0 

Collecting       

< 

7  10 

O 

£46  10 

1 

Net  Income    ...       ^£104  10    3 

Showing  a  gross  return  of  nine  and  a  quarter  per  cent,  upon 
capital  invested^  and  a  net  return  of  about  six  and  a  half 
per  cent.* 

This,  Sir,  I  need  not  say,  is  a  result  most  satisfactory  to 
the  shareholders  and  promoters.  It  will  be  seen  that  I 
have  advised  the  directors  to  go  to  the  expense  of  £50  in 
providing  water-closets,  and  to  an  annual  expenditure  of 
£5.  12s.  in  supplying  and  working  them.  This  is  not  the 
place  for  opening  the  discussion  of  water  versus  earth  closets  ; 
I  can  only  say  I  wonder  that  anyone  who  knows  much  of  the 
working  of  large  towns  can  have  any  doubt  of  the  great  su- 
periority of  water-closets. 

The  next  doubtful  question  we  had  to  decide  was  the 
washhouse  question.  There  was  much  to  be  said  against 
our  providing  them,  that  much  being  the  cost  of  them.  On 
the  other  hand,  I  need  not  say  here  how  important  an  addi- 
tion these  are  to  the  houses  of  working  people.  Strange  to 
say,  however,  they  are  very  little  used,  and  are  an  unre- 
munerative  outlay.  Even  in  Yorkshire,  where  coal  is  cheap^ 
the  expense  of  lighting  fires  out  of  the  home  is  disliked. 

*  The  remarkable  collapse  of  trade  following  its  annatural  inflation  has 
made  it  very  difiicalt  to  calcalate  the  need  for  cottages.  Of  late  we  have  bad 
many  tenements  empty  from  time  to  time.  A  large  cottage  owner  tells  me 
that  he  has  now  (April  1869)  forty  empty  houses  to  let. 
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To  lighten  this  expense  we  put  up  boilers  large  enough  for 
two  families  to  use  together,  hoping  thus  to  halve  the  ex- 
pense of  fuel.  As  yet  the  women  have  not  learnt  that 
essential  mark  of  civilisation,  viz.,  combination.  I  think  it 
my  duty  nevertheless  to  urge  that  washhouses  continue  to 
form  a  part  of  our  plans.  When  a  healthier  opinion  begins 
to  grow  up  among  the  artizans  we  shall  be  able  to  make  a 
small  charge  for  use  of  washhouses  instead  of  finding  them, 
as  we  now  do^  a  dead  loss.  Ordinary  builders,  however, 
cannot  be  expected  to  make  this  sacrifice.  There  is  a 
growing  desire  among  working  people  to  have  healthier 
and  airier  dwellings,  but  they  are  not  yet  willing  to  pay  a 
due  proportion  of  their  wages  to  secure  it.  I  hope  they 
will  soon  learn  this  true  economy.  Until  quite  recently 
few  even  of  the  most  respectable  artizans  in  Leeds  dreamed 
of  desiring  more  than  one  bed-room.  They  thoughtlessly 
allowed  themselves  to  be  satisfied  with  a  state  of  accommo- 
dation which  necessitated  the  most  shameless  disregard  of 
decency.  The  utmost  rent  they  would  then  pay  was  two 
shillings  a-week.  With  the  increased  sense  of  propriety 
which  the  occupation  of  two-bedroomed  cottages  has  given, 
the  working  man  has  of  late  years  become  willing  to  pay 
Ss.  6d.  or  4is.  in  rent.  The  bedrooms  are,  however,  very 
small  in  most  cottages.  It  is  a  great  question  with  me 
whether  wholesome  airy  cottages^  having  two  good  bed- 
rooms, or  sometimes  even  three,  should  not  be  built  by  us, 
even  if  only  to  pay  four  and  a  half  per  cent. 

The  building  societies  are^  however,  doing  much  to  help 
the  best  artizans  to  obtain  good  houses  which  they  can  be 
proud  of  as  their  own.  In  this  sense  of  ownership  a  whole- 
some pride  will  grow  up,  the  pride  of  owning^  a  roomy, 
healthy  house.  AH  that  we  can  do  in  building  for  the  very 
poor,  however,  is  to  give  a  not  unhealthy  abode.  We  can- 
not go  beyond  bare  necessaries.  Our  bedrooms  contain 
about  980  cubic  feet,  and  we  admit  families  to  the  two-  or 
three-roomed  houses  according  to  the  number  of  members. 
No  lodgers  are  admitted. 

Working  people  are,  however,  very  fond  of  collecting 
quantities  of  furniture,  being  unable  to  dissociate  themselves 
from  the  desire  for  concrete  and  portable  property.  An 
ordinary  artizan  will  often  have  furniture  worth  £80.  This 
taste  fortunately  leads  them  to  prefer  large  rooms,  and  in- 
duces a  man  and  his  wife  to  save.  To  acquire  a  big  maho- 
gany chest  of  drawers  with  bright  brass  handles  is  an  object 
of  legitimate  ambition  as  being  a  visible  evidence  of  wealth 
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and  having  a  good  effect  upon  neighbours.  For  well-paid 
artizans,  therefore^  rooms  should  be  large  and  convenient. 
We  are  building,  however,  rather  for  persons  now  dwelling 
in  cellars  and  garrets,  and  having  no  wardrobe  to  stow  away. 

Let  me  now  enumerate  the  mistakes  we  have  made.  We 
have  boarded  the  floors  of  all  the  living  rooms  in  order  to 
make  them  warmer.  The  result  is  that  noise  is  propagated 
more  rapidly  through  the  building,  and  that  our  boards  may 
soon  be  destroyed  by  dirty  and  careless  tenants.  A  light 
concrete  would  be  as  warm  and  more  durable.  Our  fire- 
places have  their  openings  too  wide :  hence  they  tend  to 
smoke  and  to  waste  heat.  This  we  must  remedy.  Another 
error  we  have  made  is  in  giving  insufficient  coal  accommo- 
dation. In  saying  this,  however,  I  am,  perhaps,  speaking 
according  to  a  Yorkshire  standard.  Our  coal  bins  will  not 
accommodate  a  load  of  coals,  and  to  buy  coal  by  the  load  is 
the  most  prudent  marketing  in  Leeds,  though  it  is  unknown 
in  London.  The  difficulty  of  carrying  quantities  of  coal  up 
to  a  fourth  story  is,  however,  very  great,  and  the  danger  of 
a  crane,  if  generally  used,  would  be  still  greater.  But  the 
dwellers  in  the  top  story  will  be  for  the  most  part  a  people 
not  troubled  with  great  quantities  of  goods  of  any  kind. 
The  only  other  mistake  I  think  of  is  that  we  have  provided 
no  cellar  for  our  shop.  In  carefully  avoiding  cellars  in  the 
ground  floor  tenements,  which  would  certainly  be  let  as 
dwellings,  we  did  not  remember  how  important  such  a  store 
place  is  Xo  a  shop. 

No  sooner,  however,  were  our  tenements  to  let  than  we 
had  multitudes  of  applicants.  The  changes  have  been  few 
since  the  first  letting,  and  the  rents  have  been  well  paid.* 
This  is  encouraging,  as  our  present  block  was  only  built  for, 
and  is  occupied  by,  the  really  poor — by  the  class  in  which 
the  fever  is  bred.  If  we  build  again,  however,  we  ought, 
perhaps,  to  arrange  in  a  larger  block,  to  meet  the  needs  of 
a  more  varied  population,  and  to  avoid  the  isolation  of  the 
worse-paid  labourer  from  the  better.  We  must  try  not  to 
separate  the  skilled  artizan  altogether  from  the  unskilled, 
as  such  separations  tend  to  weaken  society,  and  to  establish 
castes.  A  quadrangle  containing  houses  of  all  classes,  from 
Is.  Qd.  to  bs.  a-week,  and  including  a  club-room  for  the  men, 
and,  perhaps,  a  bath-house,  is,  I  think,  the  best  form,  as  it 
gives  an  open  space  in  the  centre  for  light  and  for  a  children's 
playground. 

*  Vide  note,  p.  114. 
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It  is^  howeyer,  a  matter  of  very  great  difficulty  to  secure 
land  in  the  central  parts  of  large  towns^  and  when  secured 
it  is  to  be  taken  as  we  find  it,  often  refusing  to  lend  itself  to 
ideal  arrangements.  Light  and  air,  and  solid  construction, 
must  be  the  essentials.  As  building  is  now  cheaper  than  it 
has  been,  I  should  be  glad  to  be  able  to  announce  to  the 
Epidemiological  Society  the  completion  of  a  larger  under- 
taking. 

And  now,  Sir,  I  have  little  more  to  do  than  to  thank  you 
and  the  Society  for  the  courteous  forbearance  with  which 
you  have  listened  to  my  long  paper.  I  feel  that  I  ought  to 
have  written  it  in  less,  but  I  may  honestly  say  that  I  have 
tried  to  avoid  going  over  old  ground.  I  venture  also  to 
think.  Sir,  that  I  have  your  sympathy  in  the  main,  and  that 
I  have  it  so  far  as  this,  that  if  other  towns  can  be  persuaded 
of  the  deep  importance  of  the  question  of  housing  their 
poor, — of  protecting  their  housing  as  they  ought  to  protect 
their  food  and  their  water, — and  if  they  can  be  persuaded 
to  form  associations  for  securing  a  supply  of  dwellings,  not 
"  models,"  not  fancifully  adorned  or  expensively  fitted,  but 
simply  wholesome, — ^that  you  will  gladly  forgive  me  for  my 
lengthy  call  upon  your  patience. 
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Mr.  President  and  Gentlemen, — I  have  been  asked  to  re- 
port to  the  Society  some  of  the  facts  at  present  ascertained 
upon  the  nature  and  progress  of  the  novel  malady  now  in  Ire- 
land^ and  I  therefore  offer  the  following  brief  and  hurriedly 
written  notes,  which  I  trust  may  serve  to  elicit  the  opinions 
of  members  present.  My  facts  are  derived  from  my  own 
observations,  from  the  cases  reported  to  the  Society  of  our 
College  of  Physicians,  and  from  the  Registrar-General's 
returns,  to  which  my  friend  Dr.  Burke  has  given  me  access. 
The  history  and  extent  of  the  epidemic  is  as  follows.  A 
most  healthy  medical  student,  aged  nineteen,  fell  ill  with 
chilliness  and  malaise  about  noon  on  March  18th,  1866. 
His  master,  Mr.  Croly,  visiting  him  in  the  evening,  found 
he  had  frequently  vomited  and  was  very  prostrate ;  purple 
blotches  appeared  on  his  skin  during  the  night,  and  about 
noon  next  day  he  suddenly  fell  into  stupor,  and  was  dead  at 
two,  or  about  twenty-six  hours  from  the  apparent  com- 
mencement of  the  symptoms.  Drs.  Stokes  and  Benson,  who 
also  saw  this  appalling  case,  felt  they  had  to  do  with  a 
novel  type  of  disease.  There  was  nothing  in  personal  his- 
tory or  residence  to  account  for  the  origin  of  the  case.  A 
girl  aged  eighteen  suffered  from  like  symptoms  on  April 
2nd,  but  recovered  in  the  Hardwicke  Hospital;  and  on 
May  12th,  13th,  and  17th,  fatal  cases  were  noted.  In  August, 
while  cholera  was  at  its  height,  a  lad  died  in  Cook  Street 
(the  most  intense  focus  of  the  disease)  with  similar  symp- 
toms. The  disease  was  next  heard  of  in  January,  1867, 
cholera  having  ceased  on  December  28th.  At  Kingstown 
(six  miles  from  Dublin)  I  saw  a  w^araan,  aged  twenty,  who 
died  of  malignant  purpuric  fever  in  eJj§;hteen  hours,  on  Jan. 
16th.  She  was  four  months  pregnantjsand  aborted  two 
hours  before  death.     The  disease  progresset^^^d  up  to  the 
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present  week  63  fatal  cases  have  been  registered  in  the 
Dublin  district  (including  Kingstown,  Donnybrook,  and 
Rathmines),  which  is  9745  acres  in  area,  and  contains 
314,409  persons.  Besides  these  deaths,  about  eight  soldiers 
have  died  of  it.  The  other  districts  attacked,  and  the  ap- 
proximate number  of  deaths,  are,  Tullamore,  3 ;  Parsons- 
town,  5 ;  Mitchelstown,  1 ;  Rathcoole,  1  ;  and  Clondalkin, 
3.  As  medical  officer  of  health  in  Dublin,  I  investigated 
the  circumstances  of  41  fatal  cases  of  the  positive  type,  and 
they  were  distributed  over  the  twenty-two  weeks  from  Jan. 
19th  to  June  15th  as  follows— 1,  1,  1,  3,  0,  4,  1,  3,  1,  0,  1, 
1,  3,  4,  5,  1,  0,  4,  1,  1,  1,  and  4.  I  will  presently  adduce 
some  other  statistical  facts  concerning  these  cases.  Out  of 
Ireland,  Chelsea  is  the  only  place  in  which  the  malady  has 
proved  fatal.  Dr.  Crisp  recorded  a  death  on  the  17th  of 
June  by  this  identical  disease. 

The  synonyms  which  have  been  applied  are  as  follows : — 
"  Black  death" — an  appalling  and  most  inappropriate  term, 
as  it  bears  no  resemblance  to  the  bubo  plague  of  the  four- 
teenth and  seventeenth  centuries, — "  black  fever,"  **  cere- 
bro-spinal  meningitis,"  "  meningiie  foudroyante,**  and  "  ma- 
lignant purpuric  fever."  To  me,  the  word  "  virulent"  seems 
preferable,  as  it  pointedly  indicates  the  blood-poisoning ;  and 
the  word  "  purple  "  is  similar  to,  though  less  technical  than 
**  purpuric." ,  Many  deaths  in  the  London  bills  of  mortality 
were  noted  as  "  spotted  fever  and  purples "  down  to  the 
seventeenth  century.  "  Petechial  or  spotted  fever,"  the 
term  employed  by  American  writers,  is  not  distinct  enough 
from  ordinary  typhus.  As  "  pernicious  fever"  the  disease 
was  perhaps  identified  by  the  older  French  and  Italian  phy- 
sicians ;  and  the  "  febris  scorbutica "  of  Sennertus  (1654) 
was  a  similar  if  not  an  identical  malady.  If  it  shall  be 
determined  that  it  is  a  lesion  of  the  nervous  system,  gan- 
glionic or  cerebro-spinal,  the  term  "  neuro-purpuric  fever  " 
will  be  descriptive.  It  is  most  needful  that  some  one  name 
shall  be  fixed  on  and  followed,  for  the  present  redundancy 
greatly  confuses  statistical  inquiries. 

A  description  of  the  symptoms  must  include  two  types, 
which  are  diverse  enough  to  create  in  the  minds  of  many 
acute  observers  a  doubt  of  their  unity.  In  the  graver,  life  is 
rapidly  extinguished  as  if  by  a  blood-poison ;  in  the  milder, 
the  symptoms  are  those  of  inflammation  of  the  cerebro-spinal 
axis  or  its  membranes.  Dr.  Stokes  regards  these  latter 
phenomena  as  secondary  to  the  essential  disease,  and  they 
appear  if  the  patient  lives  long  enough  for  their  develop- 
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ment.  Bearing  in  mind  that  the  nervous  system  controls 
the  motion  of  the  blood  and  the  process  of  nutrition  depen- 
dent on  it^  as  well  as  locomotion  and  sensation,  I  think  all 
the  symptoms  may  be  referred  to  lesion  of  some  part  or 
other  of  the  nervous  system ;  and  I  would  propose  to  divide 
them  into  vaso-motory,  and  locomotory  and  sensory — the 
two  latter  being  grouped,  for  simplicity,  as  cerebro-spinal. 
Chilliness,  or  sometimes  a  severe  rigor,  depression  of  spirits, 
and  the  conviction  of  some  serious  illness  impending,  are 
the  earliest  symptoms ;  and  vomiting  (probably  due  to  sti- 
mulation of  the  pneumogastric  nerve)  follows,  and  is  often 
frequent,  persistent,  and  distressing.  The  contents  of  the 
stomach  and  biliary  matter  constitute  the  ejecta.  Constipa- 
tion is  usual,  and  remains  till  near  death,  when  involuntary 
discharge  occurs.  In  one  case  I  observed  melaena.  Dryness 
is  the  only  condition  which  characterises  the  tongue.  The 
pulse  is  always  more  compressible  than  in  health,  and  usually 
beats  over  100  per  minute ;  it  never  assumes  the  force  or 
hardness  indicative  of  acute  local  inflammation.  The  dark 
purple  blotches  of  extravasated  blood  (or  rather  dissolved 
hsematin,  for  there  are  not  capillaries  ruptured  to  let  out  the 
cells)  are  situated  in  the  true  skin  and  areolar  tissue  under 
it ;  and  the  legs,  hands,  face,  back,  and  neck,  are,  in  the 
order  enumerated,  the  places  in  which  they  usually  appear. 
They  are  frequently  raised  enough  to  be  distinguishable  by 
touch,  and  vary  in  size  from  that  of  a  pin^s  head  to  that  of  a 
walnut.  I  have  not  been  able  to  bring  them  out  by  pressure 
on  the  skin,  as  may  be  done  in  purpura,  the  blood  being  so 
thin.  Bullae  of  red  serum  have  been  seen  in  a  few  cases. 
The  skin  generally  possesses  a  dusky  hue,  and  is  usually 
moist — even  bedewed  with  sweat  which  the  palsied  capil- 
laries may  pour  out.  No  accurate  thermometric  observa- 
tions have  been  made,  except  in  two  cases  by  Dr.  Stokes. 
In  one  the  temperature  was  on  the  third  day  96.7  deg.  and 
never  reached  99  deg. ;  the  pulse  was  only  80.  In  the 
other  case  the  temperature  was  99*6  deg.,  and  the  pulse  84, 
on  the  second  day. 

It  may  be  well  to  relate  one  case  briefly,  and  I  select  the 
following,  as  it  is  the  most  recent,  and  the  patient  was  of 
greater  age  than  any  other  victim  : — 

Mrs.  Kate  D ,  a  healthy  woman,  aged  fifty  nine,  the 

cook  of  a  large  establishment,  which  in  every  respect  was 
wholesome,  complained  on  the  night  of  the  25th  of  June  of 
chilliness.  The  manager  compelled  her  to  go  to  bed,  and 
take  some  brandy.     On  the  26th  she  rose  apparently  well. 
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and  attended  to  the  cooking  till  6  p.m.^  when^  feeling  weak^ 
and  having  vomited,  she  went  to  hed.  Vomiting  was  the 
only  symptom  noticed  during  night  by  the  other  servants  in 
the  dormitory  with  her.  At  9  a.m.  on  the  27th,  when  I  saw 
her,  dark  purple  spots  had  appeared  on  the  back,  chest,  and 
legs.  Her  pulse  was  110,  and  very  compressible ;  respiration 
very  embarrassed,  and  but  11  per  minute.  There  was  con- 
siderable stupor  ;  she  would  every  few  seconds  turn  from 
one  side  to  the  other,  but  did  not  speak.  When  asked  in  a 
loud  voice  if  she  was  in  pain,  she  muttered,  "  No."  I  had 
her  removed  to  the  Hardwicke  Hospital,  where  she  died  at 
2  p.m.,  twenty  hours  after  her  serious  illness  began,  or  forty- 
two  from  the  occurrence  of  a  chilliness.  On  the  29th  of  June 
— ^for  reasons  I  shall  presently  mention — I  inquired  of  her 
daughter  if  there  was  any  peculiarity  about  her  food ;  and 
she  at  once  answered  that  for  as  long  as  she  remembered  she 
would  never  touch  vegetables,  and  that  she  always  had  the 
best  of  everything.  She  complained  of  having  to  sit  up  to 
very  late  hours,  and  as  the  other  servants  rose  early  her  rest 
in  the  mornings  was  broken. 

In  such  rapidly  fatal  cases  post-mortem  examinations  have 
shown  congestion  of  the  pia  mater;  some  opacity  of  the  arach- 
noid ;  the  effusion  of  reddish  serum  ;  fluid  blood  gorging  the 
lungs  and  right  side  of  the  heart.  In  one  in  which  the 
patient  lived  three  days  there  was  not  a  trace  of  inflam- 
matory action  anywhere,  and  nothing  to  be  noted  but  passive 
congestion  of  all  the  larger  veins.  Decomposition  progresses 
with  amazing  rapidity ;  and  in  one  case  the  odour  from  the 
body  within  a  quarter  of  an  hour  after  death  was  horrible. 

I  have  seen  no  positive  case  of  epidemic  cerebro-spinal 
meningitis  such  as  those  in  Dublin  (1846)  or  Dantzic  (1865), 
in  which  there  were  no  purple  spots ;  and,  thereforo,  I  con- 
dense the  following  from  the  report  of  Surgeon  Haverty, 

52nd  Regiment.     Private  H ,  after  being  on  guard  all 

night,  complained  on  the  24th  of  February  of  severe  head- 
ache ;  and  at  4  a.m.  next  morning  was  tossing  about  and 
almost  shouting  with  pain.  Pulse  firm  and  resisting ;  tongue 
dry  and  brown;  skin  hot  and  harsh.  Leeching,  calomel, 
and  James's  powder,  and  enemata,  produced  relief ;  but  at 
1  a.m.  on  the  26th  the  above  symptoms  returned,  and  con- 
tinued with  intermissions  till  March  1st,  when  severe  pain 
and  tenderness  along  the  whole  spine  occurred.  He  re- 
mained in  this  state  till  the  11th,  when  delirium,  intense 
restlessness,  and  laboured  breathing  were  succeeded  by 
death — ^fifteen  days  after  admission  to  hospital.     There  was 
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found  intense  meningeal  congestion,  opaque  patches  in  the 
arachnoid,  copious  deposition  of  lymph,  and  traces  of  puru- 
lent matter  ahout  the  pons  and  medulla  oblongata. 

Sudden  seizure  of  pain  in  the  head  and  back,  so  severe  as 
to  make  the  patients  scream,  great  sensitiveness  of  these 
regions,  and  retraction  of  the  neck,  have  been  usual  pheno- 
mena, and,  in  a  few  cases,  opisthotonos  greater  than  in  te- 
tanus has  been  noted.  Yet  in  some  such  cases  recovery  has 
followed.  In  most  of  these  cases  there  was  pyrexia.  Palsy 
of  the  face  or  limbs,  or  convulsions,  occur  later,  and  death 
is  by  coma. 

During  recovery  nutritional  changes  in  that  field  of  visible 
pathology,  the  eye,  such  as  corneal  sloughing,  iritis,  and 
hypopyon,  have  been  observed  as  in  the  Prussian  outbreak. 
Such  are  due  to  lesions  of  the  fifth  nerve.  The  right  eye 
has  been  alone  affected.  The  effused  blood-materials  under 
the  skin  do  not  become  absorbed,  but  frequently  fall  into 
gangrene.  As  might  be  anticipated,  intense  vascularity  of 
the  pia  mater^  opacity  of  the  arachnoid,  and  effusion  of  lymph 
or  semi-purulent  matter  are  found  along  both  brain  and 
cord.  In  one  case  the  entire  spinal  pia  mater  was  smeared 
with  pus.  Such  a  type  of  disease  closely  resembles  ordinary 
cerebro-spinal  arachnitis,  or  that  developed  in  the  course  of 
typhus  or  scarlatina— a  combination  which  has  of  late  been 
much  observed  in  Dublin. 

Herpetic  eruptions  pretty  often  came  out  during  conva- 
lescence in  this  form  of  the  disease,  and  they  were  probably 
the  peripheral  effects  of  central  nervous  lesion^  more  than 
attempts  at  cutaneous  elimination. 

In  the  first  type  I  have  sketched,  that  there  is  greater  en- 
gorgement of  the  vaso-motor  than  of  the  sensori-motor  system 
is  evident  from  one  of  Dr.  Lyons'  cases,  in  which  the  boy 
was  pulseless,  yet  sat  up  in  bed,  and  anxiously  inquired 
"  What  are  these  spots  V*  From  this  and  other  cases,  he 
regards  the  disease  as  showing  '*  an  absence  of  specific  lesion 
of  the  nervous  system." 

Dr.  Gordon  says — "  The  cases  of  cerebro-spinal  meningitis 
which  have  been  seen  during  the  present  epidemic  may  be 
subdivided  as  follows  : — 1st.  The  cases  which  were  charac- 
terised by  the  suddenness  and  gravity  of  the  symptoms ; 
usually  more  or  less  lesions  of  innervation  and  extensive 
dark-coloured  eruption,  accompanied  by  copious  subarach- 
noid effusion,  cerebral  and  spiral,  and  of  various  kinds.  2nd. 
Cases  almost  or  altogether  as  grave,  indicated  by  very  much 
the  same  set  of  symptoms,  in  which  scarce  any  cerebral  or 
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spinal  effusion  was  found,  but  always  great  congestion.  3rd. 
Cases  analogous  to  those  of  cerebro-spinal  meningitis  spora- 
dically met  with,  where  the  symptoms  of  spinsd  irritation 
were  well  marked,  and  where  lymph  or  pus,  or  both,  were 
more  or  less  copiously  effused.^' 

The  most  rapidly  fatal  case  was  that  of  a  healthy  school- 
boy, aged  ten  and  a -half  years,  who  sank  in  less  than  five 
hours  from  the  time  of  his  seizure  ;  and  Dr.  Gordon,  who, 
in  his  admirable  essay  (Dublin  Quarterly  Journal  of  May, 
1867),  fully  details  the  case,  ascribes  death  to  pressure  on 
the  respiratory  nerve  centre,  and  the  circulation  through  the 
brain  of  highly  carbonised  blood.  As  in  many  other  diseases 
which  we  describe  as  blood-poisoning — scarlatina,  typhus, 
or  cholera — the  extinction  of  life  may  be  most  rapid. 
Whether  this  depends  on  the  largeness  of  the  dose  or  the 
peculiar  susceptibility  of  the  patient  we  know  not. 

The  average  duration  in  41  investigated  cases,  which  in- 
clude both  the  blood-poisoning  and  cerebro-spinal  types,  has 
been  forty -two  hours,  14  of  them  having  terminated  within 
twenty-four  hours.  There  being  no  registration  of  disease, 
the  average  mortality  can  be  only  approximated.  Up  to 
May  1st,  Dr.  Gordon  states,  it  was  80  per  cent. ;  but,  like 
other  epidemics,  it  has  decreased  in  virulence,  and  about 
half  those  now  seized  die.  Age  is  the  strongest  predisposing 
circumstance,  as  will  be  seen  from  the  following  distribution 
of  41  cases  according  to  quinquennial  periods  from  five  to 
sixty-five— 6,  6,  6,  8,  5,  3,  2,  1,  2,  0, 1,  1.  If  the  disease  be 
essentially  neural,  the  dominant  action  of  the  sympathetic 
may  account  for  the  proneness  of  children  to  take  it;  or  if  it 
be  a  blood-poison,  the  removal  of  temporary  organs  at  that 

feriod  would  afford  abundant  fibrin,  the  pabulum  for  zymosis, 
t  is  certainly  that  material  which  responds  to  the  poisons  of 
the  communicable  diseases  which  are  most  readily  absorbed 
in  childhood,  when  nutritional  changes  are  so  active.  Of 
these  fatal  cases,  21  were  females,  and  20  males.  As  to  rank 
in  life,  a  young  nobleman,  three  medical  students,  two  un- 
dergraduates, several  persons  in  well-aired  and  well-drained 
houses,  and  some  from  wretched  tenements  where  typhus 
always  abides,  and  where  cholera  haunted  last  year,  haye 
been  victims.  It  may  be  noted  that  all  the  towns  which 
have  suffered  from  purple  fever  were  also  visited  by  the 
partial  epidemic  of  cholera  last  year,  which  suggests  some 
relation  in  the  promoting  causes  of  both  maladies.  There 
are  only  two  instances  in  which,  from  the  occurrence  of  more 
than  one  case,  a  probability  of  contagiousness  was  suggested. 
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1st.  That  of  a  wretched  hovel  from  which  cholera  had 
snatched  victims  last  year,  and  in  which  a  child,  its  sister, 
and  lastly  its  mother,  were  attacked  with  purple  fever ;  the 
latter  two  being  seized  simultaneously  ten  days  after  the  first 
patient  died.  2nd.  That  of  a  cabin  built  in  a  filthy  swamp, 
and  so  unwholesome  that  the  mother  had  lost  her  six 
children  by  zymotic  disease ;  here  a  second  child  sickened 
forty-eight  hours  after  the  seizure  of  the  first.  In  both  of 
these  dwellings  sanitary  circumstances  were  so  bad  that  the 
inmates  must  have  been  to  the  utmost  prepared  for  any 
zymotic.  It  is  possible  there  may  have  been  some  hereditary 
proneness  —  a  circumstance  so  constant  with  regard  to 
haemorrhagic  diathesis. 

If  purple  fever  be  due  to  the  same  morbid  poison  as  typhus 
(a  view  I  shall  just  now  support),  its  lesser  contagiousness  is 
sufficiently  accounted  for  by  its  more  rapid  fatality,  for  it  is 
at  the  period  of  elimination  that  typhus  and  other  specific 
fevers  are  most  communicable.  Excitement  and  fatigue 
must  be  ranked  as  predisposing  causes.  The  Flying  Column 
of  the  2nd  Regiment  had  been  pursuing  the  Fenian  rebels 
when  the  disease  arose,  but  ordinary  typhus  was  prevailing 
at  the  time  in  the  regiment.  Nearly  all  the  victims  in  the 
French  outbreak  were  young  conscripts  just  torn  from  their 
friends  to  undertake  harassing  duties;  and  in  our  consta- 
bulary depot,  in  1846,  an  outbreak  occurred  amongst  the 
recruits.  The  mental  disquietude  during  the  American  war 
may  have  promoted  the  outbreak  in  that  country ;  and  some 
of  the  adults  attacked  in  Dublin  lately  were  persons  whose 
natural  sleep  was  much  interrupted. 

The  meteorology  of  the  first  half  of  this  year  has  been  re- 
markable for  the  unexampled  coldness  of  March  and  April, 
and  the  constant  prevalence  of  east  wind  during  those 
months  and  May. 

The  deaths  by  concurrent  epidemics  during  the  past  six 
months  are  compared  with  those  of  the  corresponding  periods 
in  1866  and  1865  in  the  following  table  :— 


Fever. 

MeAslea. 

Scarlatina. 

Diarrhoaa. 

1866. 

49 
43 
47 
S7 
40 
43 

1866 

1867. 

1865. 

1866. 

1867. 

1865 

1866. 

8 
7 
3 
8 
6 
4 

1867. 

1865. 

1866. 

1867. 

January 

46 
50 
40 
44 
66 
35 

89 
80 
88 
34 
36 
39 

8 
0 
7 
7 
14 
33 

11 
7 

4 
3 

1 

1 

5 

10 
35 
66 
56 
58 

4 
6 
8 
8 
8 
3 

7 
8 
6 
6 
9 
17 

18 

10 

9 

19 

7 

9 

18 
14 
16 
17 
5 
14 

19 
16 
81 
87 
10 
S3 

February 

March    « . . . 

April 

May    

Juno  •.......«•««•• 

Fever,  then,  has  been  notably  less  ;  but,  perhaps,  we  are 
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not  justified  in  subtracting  these  novel  cases  from  that 
category.  Measles  has  been  generally  diffused  and  very 
fatal,  a  few  of  the  deaths  being  registered  as  "  rubeola  nigra." 
The  concurrence  has  been  noted  in  other  cerebro-spinal  epi- 
demics. In  one  of  Dr.  Stokes's  cases  measles  came  out 
during  recovery  from  the  malignant  purple  fever. 

For  the  past  eighteen  months  "  purples"  has  been  very 
rife  among  pigs,  many  carcases  having  been  seized  by  the 
clerks  of  the  markets.  I  think  there  is  much  resemblance 
between  this  disease  and  human  purple  fever,  and  Mr.  Hugh 
Ferguson,  the  Veterinary  Officer  of  the  Privy  Council  (for 
such  we  have  in  Ireland,  though  no  Public  Health  Depart- 
ment) has  favoured  me  with  the  following  particulars  of  the 
disease : — "  Great  and  rapid  mortality,  many  of  the  animals 
dying  within  half  an  hour  after  they  had  appeared  to  be  well 
and  to  feed  voraciously;  others  are  indisposed  for  two  or 
three  days,  and  die  within  an  equal  time  from  their  being 
seriously  ill.  In  all,  purple  blotches  are  found,  especially  in 
the  thinnest  and  least  hairy  parts  of  the  skin.  Nervoos 
symptoms  vary :  in  some  cases  marked  excitement ;  in  others, 
lethargic  depression  and  muscular  atony.  Tetanic  tendency 
is  characteristic  of  the  purest  type.  The  post  mortem 
examination  presents  general  congestion,  with  a  tarry,  an- 
coagulated  blood,  and  numerous  ecchymoses  under  the  skin, 
over  the  membranes  of  the  brain  and  medulla,  and  into  the 
substance  of  the  muscles,  even  that  of  the  heart."  He  states 
that "  purples"  among  pigs  was  very  prevalent  during  1816, 
when  cerebro-spinal  meningitis  was  epidemic  at  Dublin  and 
Belfast.  Several  oxen  have  died  very  suddenly  daring  the 
past  two  months ;  effused  blood  on  the  brain  and  along  the 
mucous  surfaces  has  been  discovered  on  dissection.  Mr. 
Ferguson  regards  the  disease  as  congestive  apoplexy,  induced 
by  overfeeding  in  rich  grass.  Splenic  apoplexy  of  the  ox 
and  sheep,  which  is  due,  according  to  the  French  veterinar- 
ians, to  the  entrance  of  the  parasite  bacteria  from  the  air  into 
the  blood,  presents  phenomena  by  no  means  dissimilar  from 
the  "  purple  fever/*  While  in  Paris  lately  I  obtained  speci- 
mens of  the  bacteria  in  ox  blood.  Healthy  animals  infected 
with  such  blood  get  the  splenic  apoplexy,  and  it  is  said  that 
their  flesh,  if  eaten  by  pigs,  g^ves  rise  to  meningitis.  The 
resemblance  between  such  diseases  in  the  lower  animals  to 
this  in  man,  and  the  possible  dependence  of  the  human 
malady  on  food  derived  from  diseased  animals  or  a  diet 
scanty  in  vegetables,  are  sufficient  to  illustrate  the  need 
which  exists  for  the  scientific  study  of  epizootics.    In  Ireland 
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we  have  no  means  whatever  for  instruction  in  comparative 
pathology. 

I  will  next  oflfer  you  a  brief  analysis  of  the  facts  of  pre- 
vious epidemics,  related  by  the  best  authors. 

From  1838  to  1840  the  garrisons  of  Versailles,  Nancy, 
Lyons,  Strasbourg,  and  some  other  towns  were  attacked  with 
cerebro-spinal  meningitis,  as  it  was  at  once  called  ;  for  dis- 
section displayed  lymph  and  semi-purulent  matter  abundantly 
under  the  cerebral  and  spinal  arachnoid.  The  symptoms 
were  of  a  correspondingly  inflammatory  type,  as  detailed  in 
RoUet's  Memoir  (Royal  Academy  of  Medicine,  1848). 
Cutaneous  extravasations  or  eruptions  did  not  appear  at 
Nancy,  while  they  did  at  Versailles.  In  the  former  garrison 
the  mortality  was  28,  in  the  latter  42  per  cent.  The  patients 
were  almost  entirely  conscripts  under  twenty-seven  years  of 
age,  in  whom  long  marches,  the  anxiety  of  new  duties,  and 
regret  at  parting  from  relatives,  were  supposed  to  be  exciting 
causes.     It  was  believed  to  be  non-infectious. 

During  the  months  of  January,  February,  and  March, 
1846,  several  cases  of  cerebro-spinal  arachnitis  occurred  in 
the  South  Dublin  and  Bray  Workhouses,  and  in  the  Belfast 
Workhouse  shortly  after.  Dr.  Mayne  described  the  disease 
in  the  Dublin  Journal.  Boys  under  twelve  years  of  age 
were  the  sole  victims,  girls  under  circumstances  quite  similar 
escaping.  The  arachnoid  of  the  cord  especially  was  found 
opaque,  and  lymph  most  freely  poured  out  under  it.  Hot 
skin,  full  pulse,  from  120  to  140,  indicated  acute  pyrexia. 
The  limbs,  neck,  and  face  were  tetanised,  convulsions  or 
coma  preceding  death,  which  occurred  usually  on  the  fourth 
day  ;  but  one  case  ended  ^in  fifteen  hours.  Increased  sensi- 
bility of  the  skin  was  common,  and  exquisite  soreness  of  the 
epigastrium  constant.  No  cause  whatever  could  be  assigned, 
and  treatment  proved  useless. 

In  the  United  States,  from  1811,  when  Dr.  North  well 
described  the  disease,  it  has  been  frequently  epidemic,  and 
attracted  much  attention  in  1863.  The  American  journals 
contain  many  essays,  which  are  ably  summarised  in  the  last 
edition  of  Wood's  Medicine.  Two  forms  are  recognised, — 
one  marked  by  shock,  weak  pulse,  purpled  limbs,  and  coma, 
death  happening  within  the  first  day  ;  the  other  presenting 
signs  of  cerebro-spinal  mischief,  such  as  tetanoid  spasms  and 
hyperaestfaesia,  death  occurring  in  three  days.  Purple  spots 
were  present  in  twenty-seven  out  of  forty-four  cases.  Con- 
gestion in  the  former,  and  efi*usion  of  lymph  in  the  latter,  was 
the  cerebro-spinal  lesion  found  after  death. 
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The  outbreak  in  Dantzic,  in  1865,  is  ably  recorded  in  yoar 
Transactions  by  Professor  Hirsch,  and  by  Dr.  Sanderson  in 
the  Privy  Council  Beport.  Of  the  2000  cases  in  West 
Prussia,  half  died ;  and  of  347  cases,  330  were  under  fourteen 

i rears  of  age.  No  mention  is  made  of  parple  spots,  and  the 
esions  and  phenomena  were  wholly  cerebro-spinal.  '  It  was 
believed  to  be  non-contagious.  Cold  weather  and  the 
crowding  of  the  poor  were  the  only  exciting  causes  sug- 
gested. 

I  will  conclude  with  a  few  suggestions  upon  the  nature  of 
the  disease.  The  rapid  form,  with  purple  blotches,  and 
without  cerebro-spinal  symptoms,  is  certainly  a  zymotic  or 
blood-poisoned  malady;  but  that  the  other  type^  characterised 
by  positive  signs  of  cerebro-spinal  lesion,  without  the 
blotches,  is  due  to  the  same  proximate  cause  I  am  not  con- 
vinced. On  the  other  hand,  no  inflammatory  lesion  of  any 
organ  whatever  could  be  so  acute  as  to  kill  in  five  hours. 
The  letting  loose  of  the  blood  into  the  skin,  where  it  remains 
till  it  decomposes  ;  the  weakened  arterial  force ;  the  embar- 
rassed respiration ;  and  the  nutritional  changes  in  the  eye, 
which  make  up  the  phenomena  in  the  rapid  form^  may  be  no 
doubt  explained  by  supposing  that  a  blood-poison  depresses 
or  arrests  the  contractile  power  of  the  vaso-motor  nerves. 
There  is  no  place  where  these  abound  more  than  in  the 
membrane  which  after  death  is  found  mainly  affected.  The 
supply  of  sympathetic  filaments  to  the  arachnoid  is  most 
abundant ;  in  fact,  in  or  under  that  membrane  they  form  a 
mesh  before  being  distributed  to  the  cranio-spinal  nerves  and 
bloodvessels.  The  greater  proclivity  of  children  to  cerebro- 
spinal meningitis  may  be  due  to  the  greater  proportional 
activity  of  the  sympathetic  system.  In  his  last  weekly 
report  Dr.  Farr  has  given  the  leaven  of  an  important 
question,  namely,  '^  Is  this  purple  fever  only  typhus  seizing 
the  scorbutic  ?"  The  best  of  antiscorbutics,  the  potato,  has 
increased  in  price,  as  also  have  green  vegetables  ;  so  that  the 
poor  use  less.  In  1846  the  potato  was  here  unattainable  by 
them,  and  we  had  cerebro-spinal  arachnitis ;  and  about  the 
same  time,  as  our  medical  registrar.  Dr.  Burke,  reminds  me, 
purpura  and  scurvy  were  most  frequent.  During  the  past 
eighteen  months  I  have  seen  many  cases  of  purpura,  and  in 
England  the  deaths  by  it  were  one-third  more  numerous  in 
1865  than  in  1854.  Spring  and  early  summer  have  been 
always  the  prevailing  periods  for  the  epidemic  meningitis  or 
purple  fever,  and  then  the  potato  is  scarce  and  bad.  Our 
poor  mainly  subsist  on  bread  and  tea  and  Indian  meal,  a  diet 
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highly  promotive  of  scurvy;  and  children  who  suffer  most 
from  the  epidemic  are  especially  apt  to  want  fresh  vegetables 
amongst  their  fjod.  Purple  fever  has  doubtless  stricken 
down  the  well-fed,  but  it  is  just  possible  that,  like  the  cook 
whose  case  I  detailed,  they  may  have  had  a  habit  of  abstaining 
from  vegetable  food.  Scurvy  is  of  all  maladies  the  most 
asthenic,  and  one  may  well  believe  that  a  sufferer  from  it 
receiving  the  typhus  poison  would  sink  at  once,  no  time  being 
afforded  for  elimination  of  the  poison,  as  we  see  occasionally 
in  virulent  cases  of  scarlatina.  Dr.  Murchison  has  contended 
that  epidemic  cerebro-spinal  meningitis  is  but  a  form  of 
typhus.  If  this  be  so,  it  is  not  surprising  that  with  us  it 
should  be  attended  more  frequently  by  cutaneous  blotches, 
seeing  that  petechias  are  much  more  frequent  in  the  typhus 
of  Ireland  than  elsewhere.  Stokes  ascertained  that  they 
appeared  in  386  cases  out  of  540  in  Dublin,  and  if  typhoid 
cases  had  been  distinguished  (as  they  nowadays  should  be  in 
the  registers),  the  proportion  would  be  much  greater.  The 
faulty  diet  of  our  poor  may  account  for  the  greater  frequency 
of  this  blood  condition. 

Of  treatment  I  will  only  say  that  if  there  be  vaso-motor 
depression,  ergot  in  scruple  doses,  belladonna  in  grain  doses, 
every  second  hour,  and  perhaps  cantharides,  are  worth  a 
trial,  as  they  are  contrary  in  physiological  action.  Alcohol 
and  digestible  nutrients,  such  as  solution  of  beef  in  dilute 
hydrochloric  acid,  might  give  aid  ;  and  the  hot  air  or  cotton 
bath  might  tend  towards  cutaneous  elimination.  With  regard 
to  prevention,  although  I  saw  no  reason  to  believe  that  the 
disease  was  communicable,  I  have  directed  disinfection  of 
rooms  and  clothes,  and  isolation  of  the  patient  as  much  as 
possible.  If  there  be  truth  in  the  dietetic  point  I  have 
touched  on,  and  which  I  will  further  investigate,  it  becomes 
one  of  the  most  preventable  diseases  which  we  encounter. 

November,  1868. — The  epidemic  has  almost  died  out — 
one  or  two  cases  having  occurred  about  each  month  since  ; 
no  etiological  information  has  transpired.  Mercury  has  been 
in  my  hands  very  useful  in  the  inflammatorv  and  somewhat 
prolonged  cases.  One  case  terminated  fatally  by  effusion  of 
blood  into  both  lateral  ventricles  of  the  brain. 
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ON    THE 

SO-CALLED    EPIDEMIC    OF    "MALIGNANT 
PURPURIC  FEVER  IN  IRELAND, 

AS    IT    OCCURRED    AMONGST   THE   TROOPS. 
By  Dr.  JEFFERY  A.  MARSTON, 

STAFF   SUnOEON. 

From  Records  in  the  Army  Medical  Department, 
Bead  1st  July,  1867. 


In  the  present  paper,  the  army  medical  experience  of  the 
disease  which  has  been  variously  designated  Pestis,  Malignant 
Typhus,  Cerebro-spinal  Typhus,  Malignant  Purpuric  Fever, 
and  so  on,  is  passed  in  review. 

For  the  sake  of  clearness,  it  has  been  deemed  better  to 
arrange  the  facts  under  two  divisions.  The  first  includes  a 
short  medical  history  of  the  occurrences,  arranged  in  their 
chronological  order.  The  second  takes  note,  from  a  clinical 
and  pathological  point  of  view,  of  the  morbid  phenomena  pre- 
sented by  the  cases  respectively. 

Having  various  sources  of  information  at  command,  it  has 
seemed  to  us  better  to  describe  the  progress  of  the  disease 
from  our  own  point  of  view,  and  we  have  included  all  those 
medical  and  collateral  occurrences  which  appeared  to  reflect 
any  light  on  the  subject,  or  to  be  referable  to  similar  if  not 
identical  causes.  The  disease  has,  so  far,  been  confined  to 
Ireland. 

The  first  case,  recorded  by  a  military  surgeon,  occurred  in 
the  52nd  Regiment  of  Light  Infantry,  stationed  at  Richmond 

Barracks,  Dublin.     Very  shortly,  it  was  this :  Private  H 

was  on  guard  at  the  Magazine  Fort  on  Feb.  24th,  and  came 
to  hospital  next  morning.  He  exhibited  lividity  of  counten- 
ance and  symptoms  of  extreme  pulmonary  distress,  for  which 
no  cause  intrinsic  to  the  thoracic  viscera  could  be  discovered. 
During  his  illness  he  suffered  from  symptoms  of  cerebral 
oppression,  vomiting, purging,  hiccough,and  great  pain  in  the 
back  and  head,  succeeded  by  coma.  He  died  on  March  11th, 
1867,  fifteen  days  after  admission  into  hospital.  No  spots 
are  spoken  of.     The  post-mortem  examination  showed  great 
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congestion  of  the  membranes  of  the  brain,  and  opacity  of 
arachnoid  in  patches ;  the  congestion  being  most  marked  at 
the  base  of  thebrain,  and  accompanied  by  lymph  and  traces 
of  purulent  matter  about  the  pons  and  upper  part  of  medulla 
oblongata. 

Surgeon-major  Cogan,  the  medical  officer  in  charge  of  the 
2nd  battalion  of  the  2nd  Regiment  at  Birr,  Ireland,  had  a 
child  under  his  care  attacked  on  the  8th  of  March.     The  i 

child  had  apparently  been  undergoing  for  some  months  a 
gradual  deterioration  of  health,  but  seemed  rather  better  on 
the  day  of  attack.  The  symptoms  were:  vomiting,  fever, 
pain  in  the  head,  back,  etc. ;  purple,  livid  spots  on  face, 
backj  thighs,  legs,  and  feet ;  and  indications  of  a  cerebro- 
spinal irritation.  On  the  14th,  the  eruption  of  measles  ap- 
peared. This  child  ultimately  recovered  after  a  very  long 
and  severe  illness.  The  details  of  this  case  are  extracted 
from  a  report  by  Dr.  Cogan. 

A  reference  to  the  medical  returns  of  the  2nd  battalion  of 
the  2nd  Regiment  for  the  week  ending  the  29th  of  March, 
shows  one  death  from  apoplexy.  Attention  has  been  directed 
to  this.  It  appears  that  a  private,  of  the  age  of  twenty-one, 
had  been  in  the  regimental  hospital  since  the  17th  of  March 
for  primary  syphilis.  On  the  27th  apoplexy  supervened ; 
death  in  thirty  hours. 

An  abstract  of  the  post-mortem  appearances  (nineteen 
hours  after  death)  mentions :  *'  Body  rigid,  with  livid  spots 
about  the  neck  and  trunk.  Membranes  of  the  brain  con- 
gested ;  substance  of  the  brain  firm,  but  much  congested ;  a 
small  quantity  of  straw-coloured  fluid  in  ventricles,  and  a 
trace  of  pus  was  found  in  the  posterior  part  of  each  lateral 
ventricle."  No  pathological  changes  in  other  organs,  sufficient 
to  account  for  death,  were  discovered. 

The  85th  Regiment  was  stationed  in  the  Royal  Barracks, 
Dublin.  The  patient  was  a  young  soldier.  He  was  admitted 
into  hospital  March  19th,  under  the  head  '^encephalitis,"  and 
died  of  coma  after  three  days^  illness.  No  further  history  or 
details  of  post-mortem  appearances  received. 

The  dep6t  of  the  83rd  Regiment  embarked  from  Dublin 
on  the  27th  of  March  to  join  the  depot  battalion  at  Colchester. 

On  the  22nd  a  death  took  place  at  Dublin.     Private  W 

was  sent  to  the  General  Hospital  on  that  day  "  in  a  state  of 
partial  collapse,"  and  he  died  on  the  23rd,  under  the  head 
of  "  typhus  fever,*'  after  an  illness  of  from  forty-eight  to  sixty 
hours. 

The  posi  mortem  appearances  are  thus  described : — Brain 
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and  lungs  deeply  congested ;  cavities  of  the  heart  filled  with 
dark  fluid  blood;  small  intestines  congested  throughout,  and 
presenting  livid  spots  in  many  places. 

The  83rd  Regiment  embarked  from  Dublin  on  the  6th  of 
April,  and  arrived  at  Gibraltar  on  the  13th.  No  medical 
occurrences  of  any  importance  took  place  during  the  voyage, 
with  this  one  exception — viz.,  on  the  9th  of  April  a  woman  is 
reported  to  have  died  of  "  purpura"  after  twenty-four  hours' 
illness. 

So  far  we  have  described  cases,  some  of  which  have,  and 
some  of  which  have  not,  a  distinct  reference  to  the  disease  in 
question.  Their  relevancy  will,  however,  be  rendered  mani- 
fest when  read  by  the  light  of  the  subsequent  events  in  the 
2nd  Battalion  of  the  2nd  Regiment;  and  particularly  in  re- 
ference to  the  prominent  position  assigned  by  the  medical 
officer  of  that  regiment  to  the  influence  of  the  diff*usion  of 
the  typhus  poison  by  the  return  of  the  men  who  formed  part 
of  the  "  Flying  Column." 

A  private  soldier  of  2nd  Battalion,  2nd  Regiment,  aged 
twenty-nine,  died  on  31st  March,  in  the  Thurles  Union  Fever 
Hospital,  of  what  was  supposed  to  be  a  malignant  form  of 
typhus  fever.  Two  cases  of  the  disease  were  admitted ;  one, 
as  we  have  said,of  a  malignant  type,  which  rapidly  proved  fatal 
(twenty-seven  hours'  illness) ;  the  other  recovered.  We  have 
no  skilled  or  educated  observation  on  which  to  rely ;  but  the 
orderly,  who  subsequently  attended  upon  an  undoubted  ex- 
ample of  the  disease  at  Birr,  remarked  that  one  of  the  typhus 
patients  at  Thurles  was  covered  with  the  same  livid  purple 
spots  when  he  died  that  he  (the  orderly)  had  seen  on  the 
patient  at  Birr. 

The  medical  oflicer  in  charge  of  the  "  Flying  Column''  was 
unable  to  account  for  these  occurrences.  The  whole  district 
was,  he  believed,  exempt  from  fever  during  March,  and  the 
men  attacked  had,  as  it  happened,  undergone  less  exposure 
than  their  comrades;  moreover,  these  two  men  of  the  detach- 
ment of  the  2nd  Regiment  were  said  to  have  been  the  first 
occupants  of  the  fever  ward  of  the  civil  hospital. 

The  ^'  Flying  Column"  was  now  broken  up,  and  the  de- 
tachment marched  from  Thurles  to  Roscrea.  On  their  arrival 
at  Roscrea  (5th  April)  a  soldier  was  taken  ill  and  sent  to  the 
regimental  hospital  at  Birr,  where  he  was  found  to  be  suflfer- 
ing  from  the  symptoms  of  typhus  fever. 

We  now  come  to  the  commencement  of  the  outbreatof  the 
disease  in  the  regiment. 

On  the  13th  April,  at  two  a.m.,  a  child  was  attacked  with 

K  2 


132  MALIGNANT    PURPURIC   FEVER   IN    IRELAND. 

fever,  vomiting,  and  purging,  succeeded  by  dark-purple  spots 
on  the  body  and  extremities,  unconsciousness,  coma,  and  death 
in  seventeen  hours.  The  father  of  this  child  had  not  been  out 
with  the  Flying  Column,  but  the  mother  washed  for  the  men 
who  had  formed  part  of  that  column. 

The  two  next  cases  occurred  on  the  same  day — that  is,  on 
the  morning  of  14th  of  April. 

A  young  married  woman,  the  wife  of  a  sergeant  who  had 
returned  from  the  Flying  Column,  was  seized  with  symptoms 
of  the  disease — ^fever,  cerebral  disturbance  (incoherence),  the 
appearance  of  large  dark-purple  spots  on  the  skin — succeeded 
on  the  third  day  by  great  pain  in  the  head,  and  serious  dis- 
ease of  the  left  eye,  with  purulent  deposit  in  the  cornea. 

A  recruit  was  attacked  in  a  somewhat  similar  manner.  His 
skin  presented  some  of  the  characteristic  spots ;  he  laboured 
under  fever,  headache,  delirium,  followed  by  the  signs  of 
cerebral  oppression  amounting  to  loss  of  consciousness.  Ob- 
stinate constipation  was  a  marked  and  exceptional  symptom  in 
this  case,  which  ended  in  recovery.  The  mother  of  the  above- 
named  child  washed  for  this  man,  and  he  slept  in  the  same 
room  with  men  who  had  been  out  with  the  Flying  Column. 

Dr.  Boss,  92nd  Highlanders,  proceeded  to  Birr,  with  in- 
structions from  the  major-general  commanding  the  division 
to  confer  with  the  medical  officer  of  the  2nd  Battalion,  Sad 
Kegiment,  and  furnish  a  report.  This  report  is  dated  Birr, 
April  16th.  It  throws  but  little  light  on  the  subject.  Two 
cases  of  typhus  fever  were  in  the  hospital — one  severe,  the 
other  convalescing.  Every  precaution  against  contagion  had 
been  adopted.  The  position  and  sanitary  condition  of  the 
hospital  and  barracks  are  reported  as  excellent  in  every  way ; 
the  town  of  Birr  was  clean  and  healthy,  and  no  disease  ex- 
isted among  the  civil  population.  Dr.  Ross  considered  the 
disease  to  be  a  malignant  form  of  typhus,  and  he,  accordingly, 
deemed  it  highly  contagious. 

The  next  case  reported  occurred  in  the  52nd  Regiment  at 
Richmond  Barracks,  Dublin. 

A  young  soldier  was  admitted  on  the  16th  of  April  with 
symptoms  of  fever.  He  first  exhibited  dangerous  indications 
at  two  A.M.  the  following  morning.  The  symptoms  were 
those  of  spinal  irritation  and  cerebral  oppression*  A  few 
petechial  spots  appeared  on  the  thighs.  Death  ensued  at 
half-past  eight  A.M.,  twenty-three  hours  after  his  admission. 
Membranous  lymph  about  the  pons  and  upper  part  of  me- 
dulla oblongata,  and  great  congestion  of  membranes  of  the 
base  of  the  brain,  are  mentioned  in  the  abstract  of  post  mortem 
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fingei*s  aud  finger-nails  livid  and  numb.  No  headache  or 
symptoms  referable  to  the  cerebro-spinal  centres  in  this  case. 
The  prostration  rapidly  increased,  and  he  died  at  half-past 
twelve  P.M.,  sixteen  hours  after  admission  into  hospital.  The 
body, after  death,  was  covered  with  purpuric  blotches, particu- 
larly about  the  thighs  and  legs.  Besides  an  unusual  quantity 
of  serous  fluid  at  the  base  of  the  brain  and  in  the  spinal  canal, 
nothing  abnormal  was  detected  in  these  parts.  The  heart 
was  stained  with  mulberry- coloured  spots  over  its  surface. 

The  nest  case  occurred,  on  May  1st,  in  the  85th  Regiment, 
stationed  at  the  Koyal  Barracks,  Dublin.  The  patient  was  a 
young  soldier  aged  nineteen  years. 

On  the  6th  of  May,  another  case  of  this  disease  occurred 
in  the  2nd  Battalion,  2nd  B-egiment,  at  Birr. 

On  May  6th,  a  case  occurred  in  the  52nd  Regiment,  while 
still  occupying  the  Richmond  Barracks.  The  patient  was  a 
young  man,  nineteen  years  of  age.  The  attack  is  said  to  have 
commenced  with  a  rigor  on  the  morning  of  the  6th.  He  was 
sent  to  hospital,  and  merely  complained  of  slight  headache 
and  pain  in  the  limbs  during  the  day.  About  half-past  six  p.m., 
however,  symptoms  of  a  serious  nature  rather  suddenly  set 
in — prostration  and  drowsiness,  with  an  altered  dusky  hue 
of  the  countenance.  A  few  livid  spots  appeared  on  the  in- 
ferior extremities;  vomiting,  pain  in  the  head,  irritability  of 
the  bladder,  and  muscular  spasms  were  evidences  that  the 
cerebro-spinal  centres  were  implicated  in  the  diseased  action. 
This  man  recovered,  being  reported  convalescent  on  the  24th 
of  May. 

We  now  come  to  the  48th  Regiment,  which  occupied  the 
same  barracks  as  the  last-named  corps — namely,  the  Rich- 
mond Barracks. 

A  man  was  admitted  into  hospital  on  the  morning  of  the 
11th  of  May,  complaining  of  pain  in  the  head  and  shivering. 
Towards  the  middle  of  the  day  livid  spots  began  to  appear, 
and  continued  to  increase  in  number  and  depth  of  colour 
until  his  death  at  twelve  the  same  night.  He  was  comatose 
for  ten  hours,  and  death  ensued  in  fourteen  hours  from  the 
time  of  attack.  The  autopsy  revealed  congestion  of  the  ab- 
dominal organs  generally,  a  sinailar  state  of  the  brain,  some 
effusion  of  blood  into  the  sac  of  the  arachnoid  (?),  a  deposit 
of  lymph  on  the  surface  of  the  brain,  and  about  a  drachm  of 
fluid  in  the  ventricles. 

On  the  evening  of  the  same  day  (11th)  another  man  of  the 
48th  was  admitted  into  hospital  sufiering  from  symptoms  very 
closely  resembling  those  just  described.  No  petechial  spots 
made  their  appearance,  however,  and  he  recovered. 
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his  chest,  abdomen ,  arms  and  legs  covered  with  dark-purple 
spots.  He  died  at  half- past  three  p.m.  Duration  of  illness 
about  twelve  or  fourteen  hours.  Retraction  of  the  head  was 
present  in  this  case. 

The  post  mortem  examination  showed  great  congestion  of 
membranes  of  the  brain,  particularly  on  the  under  surface, 
where  there  was  a  small  quantity  of  effused  lymph.  The  sub- 
stance of  the  brain  was  thickly  studded  with  red  spots  of 
irregular  shape  and  size.  The  ventricles  contained  a  quantity 
of  fluids  and  the  arachnoid  covering  of  the  spinal  cord  showed 
a  network  of  bright- red  vessels. 

Corporal  Wm.  T ,  52nd  Eegt.,  age  thirty-nine;  service, 

twenty  years;  admitted  half-past  four  a.m.  on  June  11th,  with 
prostration,  nearly  to  loss  of  pulse,  sighing  respiration, inability 
to  speak  or  answer  questions,  hot  skin,  and  an  eruption  of 
dark-purple  spots  over  body,  arms,  and  legs.  He  died  at  half- 
past  six  P.M.     Duration  of  illness  fourteen  hours. 

The  upper  surface  of  the  brain  was  covered  with  effused 
lymph,  thicker  at  some  parts  than  at  others ;  the  bloodvessels 
were  congested  with  thick  dark  blood.  On  the  inferior  sur- 
face of  the  brain  the  membranes  were  congested,  but  no  lymph 
had  been  effused.  The  arachnoid  covering  of  upper  part  of 
spinal  cord  presented  a  network  of  congested  vessels.  The 
substance  of  the  brain  was  thickly  studded  with  bright-red 
spots.  The  ventricles  contained  some  fluid,  and  the  choroid 
plexus  was  dark-coloured. 

During  life  the  urine  was  examined;  it  was  of  natural 
colour,  sp.  gr.  1010,  acid  reaction,  and  did  not  contain  albu- 
men. This  case  was  treated  in  the  same  hospital  and  by  the 
same  medical  officer — Assist.-surgeon  Whittaker,  69th  Begt. 
— as  that  of  Private  Thos.  H . 

The  questions  in  which  the  main  interest  is  centred  are 
those  concerning  the  nature,  origin,  and  spread  of  this  disease. 
We  purposely  avoid  discussing  its  nature,  or  its  pathological 
and  etiological  affinities  to  other  diseases.  As  to  its  origin,  all 
we  know  is,  that  it  is  no  new  disease,  that  it  has  prevailed  in 
a  sporadic  way  in  Ireland  for  some  years,  and  epidemically 
in  other  countries.  When  we  regard  the  frequency  and  pre- 
valence of  diseases  of  the  epidemic  type  of  late  years,  we  are 
insensibly  tempted  to  refer  to  the  operation  of  some  such 
widely  diffused  influence  as  is  implied  in  the  expression 
**  an  epidemic  constitution  of  the  season'* — an  expression 
which  recognises,  but  in  no  way  accounts  for,  the  facts.  Still, 
epizootic  and  human  diseases  have  been  very  frequent  of  late 
years.     What  their  influence  may  have  been,  and  what  may 
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blance  and  relation  between  them  for  us  to  group  them 
under  some  common  name,  and  ideniify  them  as  acknowledg- 
ing an  allied,  if  not  identical,  causation  and  pathology. 

Forpracticalpurposes  these  vanetiesmight  be  thus  classified: 

1.  The  worst  and  most  speedily  fatal  cases  presented  symp- 
toms, to  oar  minds,  expressive  of  a  profound  blood-poisoning; 
— the  imperfect  collapse,  followed  by  a  sopor  and  insensibility 
which  speedily  ran  into  coma ;  the  paralysis  of  the  pulmonary 
function,  and  the  rapid  appearance,  as  well  as  the  number  and 
extent,  of  the  spots.  These  things  left  no  room  for  doubt,  in 
our  opinion,  as  to  the  formidable  nature  of  the  malady,  and 
the  inadequacy  of  a  cerebro-spinal  meningitis  to  explaia  all 
its  features. 

S.  As  to  the  cases  in  which  the  symptoms  of  cerebro-spinal 
inflammation  were  the  most  prominent.  Delirium  and  other 
manifestations  of  a  disordered  intellect  were  neither  so  com- 
mon nor  of  such  grave  import  as  those  symptoms  referable  to 
the  spinal  system — the  convulsion,  the  retraction  of  the  head, 
the  spastic  contraction  of  muscles,  etc.;  and  yet  some  of  the 
best  marked  of  these  cases  recovered. 

It  is  to  be  remarked,  also,  that  there  was  no  necessary  re- 
lation between  the  occurrence,  the  number,  or  the  extent  of 
the  spots  upon  the  skin,  and  the  amount  of  intra-cranial  and 
intra -spinal  mischief 

Diseases  of  this  class,  of  course,  require  time  for  the  de- 
velopment of  the  specific  lesions  which  characterise  them.  Id 
those  cases  which  were  very  rapidly  fatal,  the  morbid  anato- 
mist could  not  expect  to  find  the  same  traces  of  diseased  or 
inflammatory  action  as  in  those  less  speedily  fatal ;  yet  we 
have  seen  that  a  patient  may  perish  after  fourteen  hours'  ill- 
ness, and  indubitable  marks  of  inflammatory  action  may  be 
present  in  the  meninges  of  the  brain  and  spinal  cord.  In 
none  of  the  fatal  cases  examined  were  these  parts  normal  ; 
there  was  excess  of  serous  fluid,  vascular  congestion,  or  actual 
extravasation  of  blood  present,  and  a  careful  analysis  of  the 
cases  leads  to  the  inference  that  it  is  to  the  presence  of  those 
fluids  about  the  respiratory  nerve-centres  that  the  imperfect 
collapse  and  pulmonary  distress  are  due.  Whether  the 
cerebro-spinal  afi'ection — says  Dr.  Haverty,  the  surgeon  of 
the  53nd  Eegiment — be  taken  as  the  essential  expression  of 
the  disease,  or  be  looked  upon  in  the  light  of  a  complication 
only,  it  is  that  which  evidently  gives  it  most  character  all 
through,  and  which  drags  its  slow  process  of  repair  over  a 
period  of  many  weeks,  perhaps  months,  attended  with  little 
or  no  functional  derangement  of  any  kind,  but  with  extreme 
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During  1866  no  epidemic  of  a  very  serious  nature  occurred 
in  the  command^  though  there  have  been  several  minor  mani- 
festations of  a  pervading  influence.     There  had  been  a  good 
deal  of  fever  of  the  typhoid  form  at  Cape  Town  in  the  early 
part  of  1865 9  attributable  to  an  obvious  local  cause,  but  none 
of  a  serious  description,  and  no  death  from  it  elsewhere.  One 
case  proved  fatal,  nominally  intermittent,  in  the  67th  at  King 
"William  Town;  the  patient  came  from  China  the  previous 
year,  and  was  in  an  unhealthy  state.     In  1866,  without  any 
increase  in  the  prevalence  of  fever,  the  cases  among  the 
troops  were  more  severe,  and  deaths  occurred  from  its  con- 
tinued forms  at  all  the  chief  military  stations.     Among  the 
civil  population,  both  remittent  and  continued  fever  were 
very  common  in  Maritzburg  in  Natal,  from  February  to  April 
inclusive.     In  the  Orange  Free  States,  where  the  Boers  had 
been  at  war  with  the  Basutos,  and  the  latter  were  badly  oflT 
for  provisions,  fever  became  very  prevalent  among  them  in 
April,  and  some  time  in  May  the  Boers  were  also  suffering 
much  from  it.     Fever  became  frequent  in  Cape  Town  in 
August,  and,  as  the  summer  came  on,  it  increased ;  and  dur- 
ing January  and  February  of  the  present  year  (1867),  there 
was  a  great  deal  of  it,  accompanied  by  unusual  scarcity  of 
water.     At  Port  Elizabeth,  also,  fever  was  unusually  preva- 
lent in  February  and  March  1867.     There  were  a  consider- 
able number  of  cases  of  severe  common  cholera  at  Cape 
Town  in  February  1865.    There  was  one  case  at  Port  Eliza- 
beth on  October  31st  the  same  year,  and  another  incipient 
case  in  a  man  of  the  96th  Regiment,  who  had  embarked  in 
the  Renown  at  the  same  place  on  November  9th,  and  was 
attacked  three  days  afterwards,  in  latitude  33  deg.,  13  S.,  lon- 
gitude it!  deg.,  6  E.     Early  in  March  1866,  another  case 
occurred  in  a  man  of  the  Engineers,  on  his  passage  from 
Mauritius  to  this  colony  in  the  Alumbagh,  about  midway  be- 
tween that  island  and  Algoa  Bay ;  she  sailed  on  February 
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of  the  Cape  Colony.  Towards  the  end  of  t)ecember,  it  had 
pretty  nearly  disappeared  in  Natal,  but  still  lingered  around 
Graham's  Town.  In  the  early  part  of  May,  rust  became  very 
general  in  the  growing  crops  of  oats,  and  injured  them  most 
seriously ;  it  was  repeated  again,  even  to  a  greater  extent,  in 
those  sown  at  a  later  period  on  the  approach  of  the  warm 
weather.  In  May,  the  potatoes  in  the  district  of  XJitenhage, 
near  Port  Elizabeth,  were  much  injured  by  the  disease. 
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and  another  under  the  right  armpit,  both  of  which  were  sup- 
purating ;  a  sloughing  carbuncle  of  the  size  of  a  crown-piece 
upon  her  back ;  eyes  bloodshot ;  tongue  furred ;  pulse  feeble. 
She  had  been  ill  eight  days^  and  the  attack  had  begun  with 
fever  and  deliriunic 

Case  ii. — A  man,  with  an  open  bubo  in  his  left  groin,  and 
who  had  been  ill  twelve  days ;  his  illness  commenced  with 
fever  and  delirium. 

Case  hi. — A  man,  with  a  bubo  in  his  left  groin,  which  was 
gradually  subsiding.  This  patient  had  been  ill  eighteen  days, 
and  had  suffered  only  from  fever  and  this  swelling. 

Case  iv. — A  young  man,  twenty  years  of  age,  was  seized 
with  fever  and  delirium  fifteen  days  previously.  He  bore  a 
small  carbuncle  on  his  right  arm,  which  had  already  sloughed, 
but  gave  indications  of  a  favourable  result. 

Case  v. — An  old  man,  who  had  just  been  taken  with  violent 
fever  and  delirium ;  pulse  strong ;  pain  in  the  left  groin,  but 
without  redness^  showing  the  approaching  development  of  a 
bubo  there. 

Besides  these  cases,  Mr.  Paduan  visited,  on  May  14th,  two 
girls  affected  with  the  disease — one,  ten  years  old,  had  a  bubo 
in  the  left  armpit;  the  other,  five  years  of  age,  had  a  carbuncle 
on  her  left  arm.  The  rest  of  the  symptoms  were  similar  to 
those  presented  by  the  foregoing  cases. 

Mr.  Paduan  declares  that  these  are  instances  of  plague, 
but  wanting  in  two  symptoms — vomit  and  diarrhoea — which 
were  common  accompaniments  of  the  epidemic  plague  of 
1834  and  subs^uent  periods. 

On  hearing  the  above  details,  Namik  Pasha  sent  a  Com- 
mission composed  of  the  directors  of  the  Health  Department 
— Mr.  Paduan ;  and  Drs.  Wartabet  and  Nazareth,  army 
surgeons;  and  the  Commission  was  also  accompanied  by  Dr. 
W.  H.  Colvill,  medical  officer  attached  to  the  British  Con- 
sulate at  Bagdad.  At  the  same  time,  his  excellency  organised 
a  sanitary  cordon  round  the  infected  locality. 

The  result  of  the  inquiries  of  this  Commission  is  not  yet 
known  at  Constantinople ;  I  shall  therefore  limit  my  state- 
ment to  some  further  details  collected  by  Dr.  Colvill,  who 
made  a  minute  search  at  Hindieh  on  the  20th  to  the  26th 
May,  and  from  the  records  of  the  Board  of  Health  here. 

The  malady  commenced  in  the  beginning  of  Bamazan  (7th 
January)  at  a  village  called  Duom,  situated  between  the  vil* 
lages  of  Hadg  Oofee  and  Hadji  Nazr.  Duom  lost  about 
twenty  persons  on  a  population  of  a  three  hundred  souls;  after 
which  the  inhabitants  quitted  this  village,  and  fled  towards 
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extreme  thirst ;  tongue  white  like  a  piece  of  cotton,  but  not 
swollen.  She  could  not  talk  ;  shook  from  side  to  side,  and 
looked  like  one  drunk ;  eyes  swollen  and  inflamed ;  sordes 
collected  about  the  teeth ;  bowels  confined;  breathing  natu- 
ral, till  just  before  death.  On  the  morning  of  the  24th,  she 
vomited  three  times  greenish  and  white,  then  eight  times 
blood,  and  died  at  midday. 

Case  ii. — Hamedi  Ibn  Hamud  Nasr,  aged  forty  years. 
On  the  18th  of  May  his  bowels  were  opened  very  frequently, 
and  also  on  the  19th,  passing  blood  and  slime.  At  night 
fever  came  on,  which  lasted  about  an  hour,  then  he  perspired  a 
little,  and  then  the  fever  returned.  On  the  morning  of  the 
^Oth,  a  red  spot  appeared  upon  his  right  arm,  which  after- 
wards turned  black,  and  then  the  diarrhoea  ceased. 

Dr.  Colvill  says,  "  these  two  cases  will  suffice ;  it  is  the 
plague  no  doubt." 

Constantinople,  July  17, 1867. 

Since  my  last  communication,  I  have  not  much  to  say  about 
the  plague  at  Hindieh.  The  Board  of  Health  has  received 
telegrammic  reports  from  Bagdad  up  to  the  14th  instant, 
announcing  that  no  fresh  case  had  occurred  after  the  14th  of 
June ;  that  a  cordon  sanitaire  was  established  round  Hindieh 
— the  infected  locality, — with  stations  at  Musseyeb,  Hilla, 
Jweridg,  Kiffil,  Koufah,  and  Kerbela;  that  a  quarantine 
of  fifteen  days  was  imposed  on  all  arrivals  coming  from  that 
place ;  and,  moreover,  that  pilgrims  visiting  the  shrines  of 
Kerbela  and  Nedjefi*,  have  been  warned  not  to  enter  within 
the  precincts  of  the  cordon.  On  the  7th  instant,  a  party  com- 
posed of  about  two  thousand  pilgrims  arrived  at  Musseyeb 
from  Kerbela,  and  attempted  to  force  through  the  quaran- 
tine by  firing  upon,  and  flinging  stones  at  the  guards  stationed 
to  protect  the  cordon,  and  thus  wounded  several  of  them. 
They  met,  however,  with  a  firm  resistance ;  their  fire  was  re- 
turned, and  two  of  the  ringleaders  having  been  hit,  the  riot 
was  soon  quelled. 

The  first  manifestation  of  plague  was  reported  in  the  begin- 
ning of  February ;  and  the  intercourse  between  the  inhabi- 
tants of  the  infected  locality  and  the  neighbouring  towns 
remained  unbroken  until  the  30th  of  May,  after  which  date 
the  cordon  sanitaire  was  formed ;  and  yet  the  malady  has 
not  shown  any  tendency  to  spread,  but  has  limited  its  victims 
to  the  inhabitants  of  a  small  circumscribed  marshy  district, 
probably  not  exceeding  thirty  miles  in  circumference.  This 
has  therefore  given  rise  to  the  belief  that,  if  the  malady  be 
really  plague  (as  assumed  by  the  medical  officers  who  saw  it), 
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First  Series  of  Cases, 

During  a  tour  of  inspection,  having  heard  that  small-pox 
was  prevalent  in  the  station  and  vicinity  of  Arcot,  I  was 
desirous  of  transferring  small-pox  matter  from  the  human 
subject  to  the  cow,  and  testing  the  results.  On  the  3 1st  of 
October,  1866,  a  case  of  small-pox  was  said  to  be  in  the  village 
q{  Timmery,  eight  miles  distant.  I  proceeded  thither,  accom-. 
panied  by  the  deputy-superintendent  and  staff,  and  took  with 
me  a  two-year  old  bull  for  the  purpose  of  this  experiment. 
On  arrival,  we  found  the  subject  of  the  disease  (a  boy  about 
fourteen  years  old,  of  the  Pariah  caste)  covered  with  small- 
pox eruption  of  some  eighteen  or  nineteen  days'  duration,. 
The  eruption  about  the  face  had  evidently  been  confluent, 
and  was  now  scabbing.  The  trunk  and  extremities  were  well 
covered  with  pustules,  not  confluent ;  these  were  also  scab- 
bing, but  the  eruptions  about  the  legs  and  feet  presented  a 
pustular  appearance.  The  pustules  having  lost  their  central 
depression,  a  very  sickly,  disgusting  odour  emanated  from 
the  patient.  Matter  was  taken  from  some  of  the  pustules 
about  the  feet,  and,  as  the  bull  had  not  arrived,  a  cow-calf 
about  eighteen  months  old  was  obtained  in  the  village  and 
inoculated.  Eight  insertions  were  made,  four  about  the  teats, 
and  two  in  the  inner  part  of  each  ear.  This  was  effected 
about  an  hour  after  the  removal  of  the  pus  from  the  human 
subject.  Some  three  hours  after,  the  bull  was  inoculated  from 
matter  that  had  been  preserved  in  the  meantime  on  plates  of 
glass.  Four  insertions  were  made  in  the  scrotum,  and  one  in 
the  inner  canthus  of  the  left  eve.  Some  matter  was  also  in- 
serted in  a  recent  scar  on  the  left  thigh.  It  is  necessary  to 
state  that  the  bull  was  extremely  wild  and  unmanageable. 
He  was  greatly  excited,  and  had  travelled  a  distance  of  some 
fourteen  miles  before  the  operation  was  performed. 

Nov.  8rd. — On  examination  this  morning,  there  is  a  slight 
gritty  feel  about  the  punctures  or  insertions  on  the  scrotum  of 
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'tbe  bull ;  but  in  the  cow-calf  even  the  insertions  themselves 
are  scarcely  perceptible. 

5th. — Small  circumscribed  tumours,  varying  from  a  small 
pea  to  a  four  anna  piece,  covered  the  trunk  of  the  bull.  These 
indurations  are  much  more  prominent  nbout  the  hind  quarters 
and  legs ;  the  glands  about  either  flank,  abdomen,  and  neck 
are  enlarged.  The  indurations  are  confined  to  the  skin,  well 
defined,  flat,  and  circular,  moving  freely  with  the  skin.  With 
this  exception,  the  animal  seems  in  excellent  healthy  feeds 
well,  and  dungs  regularly. 

6th. — The  tumours  in  the  bull  have  increased  in  number, 
extending  towards  the  shoulders,  neck,  and  extremities ;  the 
several  glands  have  also  increased  in  size,  more  especially  those 
on  either  flank,  which  are  about  the  size  of  a  medium-sized 
hen's  egg.  Having  asked  Dr.  S.  D.  Scudder,  of  the  American 
Mission,  to  see  the  animal,  about  an  hour  after,  when  thrown 
for  the  purpose,  the  greater  part  of  the  tumours  had  disap- 
peared ;  but  they  were  visible  along  the  inner  parts  of  the 
thighs,  extending  down  to  the  hocks.  At  the  same  time  the 
ofif  fetlock  had  a  greasy  appearance,  and  was  moist  with 
exudation,  and,  irritated  by  flies,  was  covered  with  several 
bleeding  points.  This  only  showed  itself  with  the  tumefac- 
tions of  the  skin,  and  subsided  with  them. 

One  insertion  in  the  left  ear  of  the  cow-calf  seemed  to  have 
vivified,  and  exhibited  a  small  papule.  This  was  broken,  and 
with  the  clear  fluid  that  exuded  therefrom  three  children  were 
inoculated: — 1.  Andecolum,  female,  aged  seven  years;  2, 
Manuel,  male^  aged  ten  years ;  3.  Ponnen,  male,  aged  five 
years.  Six  insertions,  three  in  each  arm,  were  made  in  the 
girl,  three  in  each  arm  of  the  boy  Manuel,  and  three  in  the 
right  arm  of  the  boy  Ponnen,  from  the  calf  inoculated  at 
Timmery ;  and  three  in  the  left  arm  from  an  inoculated  heifer 
(red),  noticed  under  the  second  series. 

7th. — The  papule  in  the  ear  of  the  cow-calf,  from  which 
lymph  was  transferred  yesterday  to  the  human  subject,  has 
crusted  over  in  the  form  of  a  scab.  No  change  visible  in  the 
bull. 

10th. — The  cow-calf,  appearing  now  quite  well,  the  scab 
having  fallen  off"  from  the  insertion,  was  discharged.  The 
tumours  about  the  trunk  of  the  bull  are  decreasing  in  size  and 
number ;  the  glands  are  also  smaller  in  size.  The  general 
health  of  the  animal  does  not  seem  to  have  been  interfered 
with  in  any  way, 

12th. — The  tumours  have  disappeared, and  the  enlargement 
of  the  glands  has  subsided.     The  animal  appearing  perfectly 
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well,  was  discliarged  this  day.  The  girl  Andecolum  has  one 
vesicle  on  the  left  arm  broken,  and  another  of  a  smaller  size 
rising  on  the  right.  From  the  broken  vesicle  lymph  was 
taken,  and  reinserted  into  the  failed  insertions,  after  the 
manner  of  Bryce's  test.  One  insertion  was  made  in  the  left 
arm  from  lymph  in  the  broken  vesicle,  and  two  insertions  in 
the  right  arm  with  matter  from  another  inoculated  subject 
named  Manuel.* 

13th. — Lymph  was  transferred  from  Andecolum  to  the 
right  arm  of  a  boy  named  Mootoo.  The  left  arm  of  this  boy 
was  operated  on  the  same  day  with  lymph  from  the  boy 
Ponnen. 

15th. — Three  tubes  of  lymph  were  collected  from  the  girl 
Andecolum's  arm  this  morning,  and  forwarded  immediately 
to  the  Vaccine  Depot,  Madras,  for  trial.  Two  of  the  rein- 
sertions  of  the  right  arm  have  formed  small  pimples,  and 
contain  a  little  pus.  She  had  high  fever,  with  headache,  and 
pain  in  axilla.     Is  looking  dull.     Pulse  116. 

1 7th. — Scabbing  progressing.  Free  from  fever.  The  inocu- 
lated puncture  in  the  left  arm  has  not  succeeded.  Of  the  two 
punctures  of  revaccination  in  the  right  arm  one  has  failed  ; 
the  other  is  small,  contains  a  little  pus,  and  is  inclined  to  be 
conical. 

19th. — Progressing  favourably. 

21  St. — Removed  one  scab  from  the  right  arm  ;  that  result- 
ing from  reinsertion  simply  comprises  a  small  minute  black 
spot.     Scabs  on  left  arm  still  adherent. 

S5th. — Scabs  dropped,  leaving  scars  resembling  ordinary 
vaccination ;  but  at  the  reinsertions  there  are  simple  depres- 
sions. 

With  the  lymph  from  the  glass  tubes  sent  to  the  vaccine 
dep&t  the  following  subjects  underwent  operation  on  Novem- 
ber 17th: — 1.  Chellamrah,  female,  aged  one  year;  2,  Pauhen, 
female,  aged  one  year;  3,  Sylandum,  female,  aged  three  years. 

Nov.  22nd  (sixth  day  after  operation). — Six  very  good 
vesicles  in  each  arm.  All  are  said  to  have  suffered  from  slight 
fever  yesterday. 

23rd. — Slight  fever  again. 

24th. — No  fever  ;  insertions  puriform. 

25th. — Pustules  progressing. 


*  On  the  1st  November  the  inner  surface  of  the  ears  of  a  heifer;  aged 
two  years,  was  operated  on  with  frenh  vaccine  lymph  from  the  sabject ;  and 
on  the  6th  day  lymph  from  the  fully  formed  vaccine  vesicles  was  transferred 
to  two  subjects. 
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Dec.  8th. — Distinct  marks  of  vaccination.  Vesicles  ran 
the  usual  course.  ^ 

The  following  two  cases  were  operated  on  with  lymph 
taken  from  the  girl  Andecolum  : — A.  Sala  Bee,  female,  aged 
six  years^  Mahomed  an ;  B.  Moothoo^  male^  aged  two  years^ 
Pariah. 

A. 

Nov.  12th — Six  insertions  were  made,  three  on  each  arm. 

15th  (fourth  day). — Six  small  papules  rising. 

16th  (fifth  day). — Six  vesicles  visible,  of  a  full-sized  millet- 
seed,  having  all  the  characters  of  an  ordinary  vaccine  vesicle, 
containing  some  clear  fluid. 

17th  (sixth  day.) — Reports  having  had  fever  last  night 
slightly ;  warm  now  ;  excited  pulse  ;  pain  in  axillae.  Lymph 
was  removed  to  operate  on  two  others,  but  the  quantity  was 
small,  and  the  patient  fainted  during  the  operation. 

19th  (eighth  day). — The  whole  of  the  six  vesicles  are  sur- 
rounded by  small  black  crusts.  Nevertheless  they  contain 
some  clear  lymph-like  fluid,  which  was  transferred  to  three 
other  subjects  this  morning.  Reports  having  had  high  fever 
during  the  night,  and  is  now  warm.  Two  capillary  tubes 
were  charged  from  this  subject  to-day. 

20th  (ninth  day). — All  six  insertions  are  progressing,  con- 
taining central  depressions.  In  the  vicinity  of  two  insertions 
of  right  arm  small  vesicles  are  making  their  appearance.  Is 
now  free  from  fever  and  pain  in  the  axillae. 

21st  (tenth  day). — The  vesicles  in  the  vicinity  of  one  of  the 
insertions  appear  to  have  subsided ;  those  near  the  second 
are  on  the  increase. 

22nd  (eleventh  day.) — The  insertions  have  all  formed  good 
large  pustules,  and  are  maturating.  There  are  three  small 
pustules  by  the  side  of  one  of  the  large  ones  in  right  arm,  one 
small  pimple  on  right  cheek,  another  on  the  forehead,  and  four 
or  five  on  both  wrists. 

23rd  (twelfth  day). — Pustules  scabbing.  Eruptions  noticed 
yesterday  are  vesicular  and  somewhat  larger.  Asked  Dr. 
Scudder  to  see  the  patient,  and  that  gentleman  was  of  opinion 
that  the  eruptions  were  of  the  character  of  small-pox. 

25th  (fourteenth  day).) — Eruptions  on  wrists  slightly  pus- 
tular ;  those  on  the  face  dry.     Pustules  scabbing. 

Dec.  1st  (twenty-first  day). — The  eruptions  formed  irregular 
scabs ;  those  from  the  insertions  have  dropped  off, 

£. 

Nov.  13th. — The  right  arm  was  operated  on  from  Ande- 
colum, and  the  left  arm  from  Ponnen  (operated  on  at  the 
same  time  as  Andecolum). 
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15th  (third  dajr). — Five  punctures  promise  to  vivify,  and 
have  a  papular  appearance. 

16th  (fourth  day). — The  whole  six  punctures  are  elevated, 
and  can  be  distinctly  seen. 

17th  (fifth  day). — Good:  two  broken;  contain  a  little  fluid. 

18th  (>ixth  day). — Papulae  increasing ;  broken  ones  have  a 
slightly  inflamed  base,  others  looking  well. 

20th  (eighth  day). — Those  entire  are  not  very  promising; 
small,  with  little  black  spots  in  centre  ;  do  not  appear  to  con- 
tain much  fluid.  Notwithstanding,  their  contents  were  trans- 
ferred to  ten  other  subjects. 

2l3t  (ninth  day). — Vesicles  crusting  over.     No  fever. 

22nd  (eleventh  day). — Pustules  scabbing.  A  few  small  vesi- 
cles, twenty  to  thirty  in  number,  are  interspersed  over  the 
face,  arms,  and  legs. 

Dec.  1st  (nineteenth  day). — Well.     Discharged. 

Second  Series  of  Cases, 

Nov.  1st. — Having  heard  that  there  was  a  case  of  small- 
pox in  the  cantonment  of  Arcot,  adjoining  the  house  of 
Mr.  Leigh,  inspector  of  police,  we  proceeded  to  examine  the 
boy,  aged  twelve  years,  of  the  Pariah  caste.  He  is  well 
covered  with  small-pox  eruptions,  the  disease  being  in  a 
vesicular  stage ;  vesicles  pearl«coloured,  and  of  the  size  of  a 
millet-seed.  (Seventh  day.)  No  fever  present.  He  states 
that  he  perceived  the  eruption  about  seven  days  ago.  The 
larger  and  more  prominent  vesicles  were  ruptured,  and  a 
clear  lymph-like  fluid  taken  therefrom,  and  the  following 
animals  inoculated  therewiih  on  the  spot: — 1.  A  red  heifer, 
two  years  old ;  2.  An  aged  tattoo  (pony) ;  3.  An  aged  jenny 
(ass) ;  4.  A  goat ;  5.  A  dog. 

2nd. — The  pony  happened  to  be  a  traveller's,  of  which  I 
was  not  aware  at  the  time ;  consequently,  the  result  on  this 
animal  is  not  known.  In  these  diflerent  animals  insertions 
were  made  as  follow:  1.  Heifer,  teats  and  ears;  2.  Pony, 
nostrils ;  8.  Ass,  nostrils ;  4.  Goat,  scrotum  and  inside  of 
the  ear ;  5.  Dog,  scrotum  and  inside  of  the  ear. 

6th.-r-Nothing  decidedly  perceptible  in  any  of  the  animals 
except  the  goat:  the  part  where  the  matter  was  inserted 
feels  hard. 

6th. — One  of  the  insertions  on  the  teats  of  the  heifer  is 
slightly  raised  into  a  small  papule,  which  is  slightly  umbili- 
cated.  This  was  opened  with  a  lancet,  and  the  little  lymph 
obtained  therefrom  was  transferred  to  the  left  arm  of  the 
boy.  No.  3  (First  Series),  his  right  arm  being  previously 
operated  on  from  the  Timmery  cow-calf. 
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'  7th. — Lymph  was  again  this  day  transferred  from  the  "heifer 
to  a  boy,  aged  seven  years,  of  the  Pariah  caste.  There  was 
scarcely  any  lymph  in  the  vesicle  ruptured  yesterday.  There 
are  one  or  two  vesicles  visible  over  the  other  insertions. 
-These  were  also  ruptured,  and  what  little  came  was  scraped 
and  put  on. 

8th .^ — The  heifer  operated  on  was  discharged,  the  sites 
of  punctures  having  dried  up  after  the  lymph  required  was 
taken.  In  the  ass  ijt  was  a  complete  failure,  as  regards  the 
inoculation.  The  dog  had  two  small  vesicles  in  each  ear. 
From  these  a  calf  of  four  months  old  was  operated  on ;  but 
this  animal  was  eventually  lost  sight  of.  Another  dog  was 
also  operated  on  from  this  source.  The  transfer  of  one  dog 
-to  another  succeeded,  the  insertions  only  showing  true  indi- 
cations of  the  disease. 

9th. — Lymph  was  taken  from  the  scrotum  of  the  goat,  and 
transferred  to  a  child  named  Chowry  Ammall,  aged  eighteen 
months.  In  this  child  the  punctures  showed  no  indications 
of  success  on  the  12th,  consequently  the  right  arm  was 
operated  on  again  with  vaccine  lymph. 

15lh. — Two  of  the  original  insertions  in  left  arm,  which 
gave  indications  of  failure  on  the  12th,  are  now  in  a  papular 
state,  and  when  examined  by  a  magnifier  contain  a  little 
vesicular  matter ;  the  vesicles  themselves  are  acuminated. 
On  the  right  arm  the  vaccine  insertions  are  rising. 

16th  (eighth  day  after  original  operation). — Two  punctures 
on  left  arm  have  succeeded  well,  although  the  vesicles  are 
small,  and  contain  but  little  lymph.  The  reinsertions  on  the 
right  arm  have  also  succeeded,  having  the  same  character, 
appearance,  and  size  as  those  in  the  left.  Vesicles  of  the 
size  of  a  coriander  seed.  In  the  right  arm,  next  the  vaccine 
insertions,  one  of  the  original  punctures  is  forming. 

1 7th. — The  eruptions  on  the  left  arm  were  broken,  and  a 
little  lymph  removed  for  transfer  to  another  subject. 

20ih. — The  eruption  on  left  arm  scabbing ;  that  of  the  re- 
vaccination  of  right  arm  has  taken  on  the  true  character  of  a 
vaccine  vesicle  of  the  eighth  day ;  and  one  of  the  original  in- 
sertions in  this  arm,  next  the  vaccine  insertion,  has  formed, 
and  resembles  the  other  in  every  respect,  except  size,  which 
is  a  little  smaller.  This  vesicle  was  ruptured,  and  the  lymph 
transferred  to  another  subject*  The  patient  (Chowry  Am- 
mall) is  reported  to  have  had  high  fever  last  night,  and  the 
bowels  deranged  (loose). 

22nd. — Modified  small-pox  eruptions  are  interspersed  over 
the  face  and  upper  extremities  of  this  subject  this  morning ; 
a  few  are  showing  themselves  about  the  lower  extremities. 
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but  the  eruptions  just  now  resemble  more  those  of  prickly 
heat.  The  patient  is  reported  to  have  passed  a  very  restless 
night.  Is  cross  now,  and  slightly  feverish.  Eruptions  on 
left  arm,  and  original  one  in  right,  scabbing ;  whereas  the 
revaccinated  punctures  in  right  arm  are  in  a  state  of  ma* 
turation. 

23rd. — The  eruptions  on  surface  and  extremities  increas- 
ing ;  vesicular  on  face  and  upper  extremities  ;  papular  about 
lower;  constitutional  symptoms  better.  The  whole  of  the 
eruptions  number  from  100  to  150. 

25th, — This  morning,  possibly,  there  are  between  two  and 
three  hundred  eruptions,  while  a  few  only  exhibit  the  true 
umbilicated  character  of  small-pox  ;  the  majority  are  oval, 
bladder-like  vesicles,  resembling  chicken-pox,  whilst  a  por- 
tion have  acuminated  forms,  and  give  a  hard  and  stony- 
like  feel,  resembling  in  this  respect  the  eruption  called 
stone*pox. 

Dec.  1st. — The  eruptions  are  scabbing ;  health  better. 

Third  Series  of  Cases.     {Raneepet  Parcherrt/,) 

Nov.  10. — Moothoo,  aged  sixteen,  male,  caste  Pariah. 
Said  to  have  had  fever  on  the  2nd  Nov.,  and  on  the  fourth 
morning  the  eruption  made  its  appearance  ;  few,  not  ex- 
ceeding 200  to  300  in  number,  about  the  size  of  coriander 
seeds,  firm,  with  central  depressions,  and  having  a  flattened 
appearance,  and  of  a  pearl-like  colour.  When  ruptured,  a 
clear,  transparent  fluid  oozed  out  slowly ;  some  sickening 
odour  about  the  patient ;  free  from  fever  at  present.  The 
fluid  taken  from  several  eruptions  was  inserted  on  the  inner 
surface  of  the  ears  and  scrotum  of  a  black  bull,  aged  two 
years,  and  another  jenny  (ass)  was  operated  on  with  the 
same  matter.  The  insertions  in  this  latter  instance  were 
made  on  the  outer  side  of  each  nostril  by  four  punctures. 

11th. — Insertions  in  the  bull  look  angry;  some  indications 
of  abdominal  glands  swellings. 

12th. — Punctures  forming  :  distinctly  visible  in  a  papular 
form,  giving  a  gritty  feel  to  the  finger,  whilst  the  centres  of 
the  papules  are  depressed. 

13th. — Papules  fully  formed,  with  raised  margins  and 
central  depressions  at  the  insertions  only.  These  were 
ruptured,  and  the  contents  transferred  to  two  subjects  this 
day, — No.  1,  Bejana  Bee,  aged  ten,  female,  Mahomedan; 
14  o.  2,  Beeban  Bee^  aged  three,  female,  Mahomedan. 
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No.  1. 

Nov.  15th  Tthird  day). — All  six  insertions  are  promising. 

16th  (fourth  day). — Three  punctures  on  the  right  arm, 
elevated  above  the  skin,  and  can  be  distinctly  seen. 

17th  (fifth  day). — Only  two  punctures  of  the  left  arm  suc- 
ceeded ultimately,  and  are  now  visible. 

19th  (seventh  day). — Two  very  small  vesicles  in  left  arm. 

£Oth  (eighth  day). — Third  insertion  in  left  arm  shows 
indications  of  rising. 

21st  (ninth  day). — ^Vesicles  appear  like  ordinary  vaccine. 
These  were  ruptured,  and  the  matter  transferred  to  two 
other  subjects.  Patient  complains  of  pain  in  the  eyes  and 
extremities,  and  is  somewhat  feverish  now, 

22nd  (tenth  day). — The  vesicles  broken  yesterday  are 
crusting;  those  on  the  right  arm  more  papular  in  appear- 
ance ;  has  {e^er  and  headache ;  pains  in  arms  and  axillae. 

23rd  (eleventh  day). — Eruptions  on  left  arm  scabbing ; 
rij^ht  arm  vesicular  ;  these  were  broken,  and  a  capillary  tube 
charged  with  contents. 

25th  (thirteenth  day). — Free  from  fever ;  a  few  small 
pimples  are  scattered  over  the  wrists  and  trunk  of  this 
patient. 

No.  2. 

Nov.  16th  (fourth  day). — Insertions  slightly  elevated. 

17th  (fifth  day). — Two  in  the  right  and  one  in  the  left 
arm  are  raised  above  the  skin. 

19th  (seventh  day). — At  present  there  are  only  two  vesicles 
promising  and  visible  in  the  left  arm. 

20th  (eighth  day). — Of  the  insertions  in  the  left  arm,  one 
is  small  and  of  a  conical  form,  the  other  two  are  papular  and 
do  not  promise  well. 

21st  (nitith  day). — Vesicles  in  the  left  arm  promising; 
feverish. 

23rd  (eleventh  day). — High  fever;  fidgety;  hands  tremu- 
lous ;  papules  rising. 

25th  (thirteenth  day). — The  face,  trunk,  and  extremities 
covered  with  from  two  to  three  hundred  small -pox  eruptions. 

Dec.  1st  (nineteenth  day). — Face  and  extremities  are  scab- 
bing. Eruptions  about  the  extremities  pustular.  These  were 
ruptured,  and  the  contents  transferred  to  a  cow-calf,  aged 
eighteen  months. 

In  all  there  were  four  smalUpox  subjects,  from  whom  virus 
was  transferred  to  the   following  animals : — Cattle  :*  Two 

*  Vide  tabular  statement  attached. 
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young  bulls,  three  heifers/  and  one  cow ;  one  pony ;  two 
donkeys ;  one  dog ;  one  goat. 

From  these  cattle  there  were  five  successive  transfers  of  the 
virus  to  the  human  subject.  The  total  of  subjects  succes- 
sively operated  on  was  forty-three.  Of  these,  six  comprised 
the  original  transfer  from  the  cattle  direct,  one  from  a  goat, 
and  the  remaining  thirty-six  were  successive  transfers  from 
these  subjects.  Of  the  seven  subjects  originally  operated  on, 
one  absconded,  in  two  cases  the  insertions  showed  the  true 
characters  of  vaccination,  and  in  the  remaining  four,  although 
the  insertions  progressed  favourably,  and  in  every  respect  re* 
sembled  vaccination,  small-pox  eruptions  showed  themselves 
subsequently,  and  became  scattered  over  their  persons ;  the 
number  of  these  pustules  varying  in  the  subjects  from  thirty 
to  two  hundred.  Of  these  four  subjects,  the  subsequent 
small-pox  eruptions  made  their  appearance  in  three  on  the 
twelfth  and  in  one  on  the  ninth  day  after  the  original  in- 
sertion. 

The  insertions  themselves  ran  their  ordinary  course,  as  is 
usual  in  cases  of  vaccination.  In  every  one  of  these  cases  the 
insertions  consisted  of  six  punctures,  three  in  each  arm,  and 
in  the  two  subjects  who  had  been  free  from  secondary  erup- 
tions, two  only  in  each  case  vivified,  and  in  both  these  in- 
stances, on  the  seventh  day  after  original  operation,  a  fresh 
reinsertion  was  made  in  the  failed  punctures  from  the  same 
small- pox  virus  passed  through  the  cow. 

Of  the  reingertions  in  these  cases,  in  the  first  case,  only  one 
vivified,  a  small  papule  showing  itself  on  the  ninth  day  from 
original,  and  third  day  after  secondary,  insertion.  The  papule 
formed  a  pustule  on  the  eleventh  day  after  first,  and  fifth  day 
after  second,  operation ;  and  the  original  insertions  (the  two 
that  succeeded)  had  maturated,  and  were  now  forming  scabs. 

On  the  21  St  of  November  (or  sixteen  days  after  original,  and 
ten  days  after  secondary,  operation)  the  secondary  pustule 
formed  a  small  black  spot,  about  the  size  of  a  large  pin's  head, 
whilst  that  of  the  original  insertion,  the  scab  of  one  had 
dropped  ofi",  while  the  other  was  still  adherent. 

On  the  25th  of  November  (or  twenty  days  after  original, 
and  fourteen  days  after  secondary,  operation)  the  two  remain- 
ing scabs  dropped  off,  the  former  leaving  behind  a  true  vac- 
cine cicatrix,  and  the  latter  a  mere  superficial  minute  scar  on 
the  arm. 

In  the  second  case  the  insertions  were  made  on  the  seventh 
day  after  first  operation,  from  genuine  vaccine  lymph ;  the 
two  original  insertions  in  this  case  had  vivified,  and  were  now 
visible  in  the  form  of  good  vesicles. 


EXPERIMENTS  CONNECTED  WITH  SMALL-POX,  ETC.       157 

On  the  15th  of  November  (or  ten  days  after  original,  and 
four  after  secondary,  operation)  the  original  insertions  had 
maturated,  and  were  scabbing,  whilst  the  vaccine  reinsertions 
had  formed  minute  pimples  containing  a  small  quantity  of  pus. 
The  patient  had  vomited,  and  was  suffering  from  nausea,  high 
fever,  pain  in  the  axillae,  and  general  malaise, 

16th. — Original  and  secondary  eruptions  progressing; 
vomited  twice  since  last  report.  General  constitutional  symp- 
toms are  abating. 

17th. — All  the  pustules  have  scabbed  over,  while  the  vac- 
cine scabs  are  very  small ;  that  from  the  small-pox  virus  re- 
sembles the  usual  vaccine  scab  in  size. 

20th. — Scabs  drying. 

25th  (twenty  days  after  original,  and  fourteen  after  second- 
ary operation. — The  scabs  of  all  the  insertions  have  come  away, 
leaving  good  cicatrices  on  the  original,  and  trifling  scars  on  the 
secondary. 

It  will  be  seen  in  both  cases  that  the  test  known  as 
"  Bryce's,"  which  consisted  in  the  reinsertion  of  virus  as 
late  as  the  seventh  day,  showed  itself,  and  ran  its  course  with 
the  original  operation,  both  in  the  case  of  small-pox  and 
vaccine  virus. 

Lymph  from  these  cases,  charged  in  capillary  tubes,  and 
forwarded  to  Madras,*  succeeded  well,  and  there  was  no 
secondary  eruption ;  whereas  in  a  third  case,  operated  on  at 
the  same  time  and  with  the  same  virus  as  the  above  cases,  on. 
the  twelfth  day  after  operation,  some  four  or  five  papules 
were  noticed  on  the  face.  On  the  19th  there  were  from  eight 
to  ten  small  conical  vesicles,  containing  a  little  limpid  fluid. 
On  the  21st  the  whole  surface  of  the  body  was  scattered  over 
with  the  eruption,  of  which  there  must  have  been  at  least 
fifty  to  sixty  in  number.  The  eruptions  which  first  showed 
themselves  dried  without  suppuration.  A  few  vesicles  on  the 
hands  and  lower  extremities  have  the  characteristic  appear- 
ance of  small-pox — viz.,  the  flat  umbilicated  look,  and  raised 
margin, — while  some  are  hard  to  the  feel,  many  acuminated, 
and  others  forming  little  bladder-like  vesicles.  The  original 
insertions  in  the  arm  have  increased  in  size,  and  are  now 
scabbing.  On  the  28th,  or  twenty-three  days  after  operation, 
the  scabs  from  inoculated  insertions  have  fallen  away.  The 
secondary  eruptions  have  also  scabbed,  and  a  few  dropped 
off,  whilst  other  few  passed  through  the  regular  pustular 
stage  before  scabbing. 


•  Vide  Table  attached. 


158        EXPERIMENTS  CONNECTED  WITH  SMALL-POX,  ETC. 


Trial  of  Small-pox  Virus  passed  through  the  Cov 

Vactnne  Dejy't 


Lyhph 
Employed. 

Nahb  of 

SUBJBCT. 

Dat«  of 
Opkiutioii. 

FiFTB   DaT. 

Sixth  Dat. 

Sevkkth  Dat. 

Tube  lympb. 

1.  Ponnoosawray, 

Dec.  6, 1866.   ^ 

Six  good  veaicles 

Progressing;  slight 

Progreasiog;  u 

Nov,  24, 1866. 

m.,  aged  2  jrs. 

rising,  three  in  each 
arm ;  in  both  cases 

fever. 

fever. 

l>itto. 

2.  Bagavah,  f.. 

Ditto. 

fever  last  night ;  no 

Ditto. 

Ditto. 

aged  2  years. 

rf 

swelling  of  glands, 
etc. 

Ditto,  Nov.  26. 

8.  Pragassam, 
m.,  aired  10  mths. 

Dec  7. 

Absent 

Absent. 

Absent 

Ditto. 

4.  Cbengen,  m.. 

Ditto. 

Six  small  vesicles ; 

Progressing ;  no 

Prograsstng;  n« 

aged  7  months. 

no  fever. 

fever. 

fever. 

Ditto,  Nov.  27. 

5.  Sundee,  f., 
aged  1  year. 

Dec.  8. 

Three  good  vesicles 

in  right  arm ;  two  in 

left ;  no  fever. 

Ditto. 

I>UM. 

Ditto. 

6.  Ponnee,  f, 
aged  8  months. 

Ditto. 

Three  good  vesicles 

in  left  arm;  two  ic 

right ;  no  fever. 

Ditto. 

Ditto. 

Ditto,  Nov.  29. 

7.  Tharovidian, 

Deo.  10.      ' 

High  fever  last  night; 

Progressing;  slight 

Ditto. 

m.,  aged  6  mths. 

six  good  vesicles  are 

fever  in  both  oases. 

Ditto. 

8.  E  izabeth,  f., 
aged  4  months. 

Ditto. 

rising  in  both  cases. 

Ditto. 

Ditto. 

^ 

Very  high  fever  last 

High  fever  last 

Fever  asrain,  not  • 

Tnbe  U  mpli  from 

9.  Meenaohe,  f^ 

Dec.  11. 

night:  great  swelliuf! 

night;  six  good  vesi- 

high;  Tesiclei  ft 

inoculated  calf 

aged  3  mouths. 

1 

of  axilliB  and  back  of 

cles  distinct  in  each 

gresaiiifr  ven  mi* 

of  8th  day,  on 

10.  Moonean,  m.. 

Ditto. 

neck ;  six  good  vesi> 

case ;  swelling  of 

fiicturily. 

Deo.  8, 1866. 

aged  1  year. 

tf 

cles  rising  in  both 
oases. 

glands  oontinaes. 

• 

Transfer    fmni 

Rllee,  f,  aged  8 

Deo.  12. 

Vesicles  rising. 

Six  good  vesicles 

Progrrssiog:  tl-ji. 

Case  No.  1,  ope- 
rated   on   with 

months. 

high  fever;  no  axil- 

tt^xer. 

lary  tenderness  or 

virus  from  Ar* 
cot. 

swelling. 

VVIM 

Ditto. 

Thayee,  f,  aged 
4  months. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto,  No.  2. 

Vencatee,  f.,  aged 
7  months. 

Ditto. 

Ditto. 

Ditto ;  no  fever. 

Ditto. 

Ditto. 

NurBigado,  m., 
aged  8  years. 

Ditto. 

Ditto. 

Ditto. 

No  fever;  progn* 
lug. 

Ditto,  No.  4. 

Ellapen,  m.,  aged 
G  months. 

Dec.  14. 

Ditto. 

Ditto. 

Ditto. 

Ditto,  No.  6. 

Lutchmagadoo, 
m.,aged  5  years. 

Ditto. 

Ditto. 

Ditto. 

Ditta 

Ditto.  No.  6. 

Atcbamah,  f., 

Ditto. 

Ditto. 

Four  vesicles ;  two 

Slight  fever:  ^ 

aged  8  years. 
NaKee,  f.,  aged 

failed ;  high  fever. 

Rrmistiie. 

Ditto,  No.  7. 

Dec.  17. 

Ditto. 

Six  small  vesicles; 

Ditto. 

2  years. 

slight  fever. 

Ditto,  No.  8. 

Nagee,  t,  aged 
8  years. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto,  No.  9. 

Ponnee,  f.,  aged 

Ditto. 

Ditto. 

Very  high  fever; 

High  feTor ;  pi> 

8  years. 

six  good  vesicles. 

grossing. 

Ditto,  No.  10. 

Putchay,  m., 
aged  1  year. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 
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i  received  from  Arcot  for   Trial  at  the 
'.dras. 


OMTH  DAT. 

Ninth  Day. 

Elkvrnth 

DAY. 

Thirteenth 

I>AY. 

FirTBENTR 
DAY. 

Bkmabks. 

-ogressing. 

Fastular. 

Scabbing. 

Crusts  almost  dry. 

Scabs  have      1 

No  extraneous  symp* 
toms  observed  in  both 

fallen  off. 

these  cases,  nor  was 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

J 

there  any  eruption 
other  than  vaccine,  al> 
though  seen  on  the 
85th  day  after  opera- 
tion. 

Aheent. 

Absent. 

Absent. 

Absent 

Absent. 

Result  not  knoirn. 

rogressing. 

Pustular. 

Scabbing. 

Scabs  have  fallen 
off. 

Well. 

Same  remarks  as  Nob. 
lands. 

Ditto. 

Ditto. 

Scabbing;  one 

scab  has  fallen 

off. 

The  remaiuder 
have  dropped. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto;  tvrohaTe 
fallen  off. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Fever  still; 
pustular. 

Scabbing. 

One  scab  dropped. 

The  remainder 
have  dropped. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Three  scabs 
dropped. 

Ditto. 

Ditto. 

isicles  rtip- 

Pustular;  fever. 

Ditto. 

No  fever;  crusts 

Scabs  have     *) 

These  cases  were  seen 

d;  fever  still 

dry. 

dropped. 

again  on  Deo.  29th; 
the  cicatrices  were  well 

)r  still ;  yesi 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

marked,  but  no  erup- 
tion of  any  kind  foi- 

progressing. 

J 

lowed. 

fever;  pro- 

Pustular. 

Scabbing. 

Scabs  have  fallen 

WelL 

Seeu  again  on  the  29th, 

Sres&iug. 

off. 

but  there  was  no  erup- 
tion ;  the  cicatrices 
were  well  marked. 

Ditto. 

Ditto. 

Ditto. 

Scabs  8  re  nearly 

off. 
Scabs  dropped. 

Fallen  off. 

Ditto. 

Difo. 

Ditto. 

Ditto. 

Well. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Not  seen  afterwards. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditta 

Seen  on  the  29th,  well 
marked  cicatrices ;  no 
eruption. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

ight  fever; 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

TofiT*  ssing. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 

Ditto. 
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In  the  second  series  of  transfers,  almost  every  case  had 
secondary  eruptions,  varying  in  number  from  thirty  to  three 
hundred,  these  generally  appearing  about  the  twelfth  day, 
and  having  the  same  character  as  that  just  detailed,  whilst 
the  insertions  themselves  progress  satisfactorily,  like  ordinary 
cases  of  vaccination.  It  will  be  seen  in  the  experiments,  that 
the  bull  operated  on  on  the  31  st  of  October  showed  indica- 
tions of  tumefaction  of  the  skin,  and  enlargement  of  the 
glands  generally;  and  out  of  five  animals,  this  was  the  only 
one  in  which  the  disease  took  this  irregular  form.  I  am  in- 
clined to  attribute  it  to  the  excitement  the  animal  was  under, 
the  distance  it  had  to  travel  over,  crossing  a  river  a  mile  wide, 
and  having  to  swim  over  several  portions  of  it.  These  cir- 
cumstances, perhaps,  may  account  for  the  irregularity.  At 
the  same  time,  the  off  fore  fetlock  had  a  greasy  appearance, 
and  was  moist  with  exudation ;  and,  irritated  by  flies,  was 
covered  with  several  bleeding  points.  This  only  showed  itself 
with  the  tumefactions  of  the  skin,  and  subsided  with  them. 
In  the  goat  also,  the  insertion  on  the  scrotum  with  small-pox 
virus  showed  a  distinct  umbilicated  vesicle,  resembling  genu- 
ine vaccination,  but  it  was  surrounded  to  the  extent  of  two 
inches  with  a  greasy  moist  exudation,  and  peculiar  musty 
odour.  With  this  exception,  nothing  else  was  to  be  found 
wrong  with  the  animal.  In  the  cases  where  matter  was  trans- 
ferred from  the  goat  to  the  human  subject,  although  the  in- 
sertions ran  the  usual  satisfactory  progress,  on  the  twelfth  day 
secondary  eruptions  to  the  extent  of  nearly  three  hundred 
showed  themselves.  The  pony  having  been  lost  sight  of, 
results  were  not  observed.  Of  the  two  donkeys  operated  on, 
in  one  the  inoculation  failed  altogether,  and  in  the  other 
the  insertions  only  vivified  and  ran  their  course  satisfactorily. 
In  the  dog  also,  the  disease  showed  itself  at  the  insertions 
only ;  and  when  transferred  to  a  second  animal,  the  inser- 
tions only  vivified  and  followed  their  usual  course. 

Thus  it  will  be  seen  that,  in  the  lower  animals,  the  insertion 
of  small-pox  virus  takes  on  the  ordinary  character  of  vacci- 
nation, and  is  capable  of  being  transferred  either  to  other 
animals  or  to  the  human  being. 

It  will  be  seen  in  Case  ii,  Manuel,  that  on  the  seventh 
day  vaccine  matter  was  inserted  at  the  failed  insertions,  and 
it  vivified  and  progressed  in  the  manner  described  by  Bryce, 
terminating  with  the  originally-inserted  virus;  and,  in  another 
instance,  in  a  subsequent  series  of  transfers,  when,  on  the 
fourth  day,  there  were  no  indicaions  of  the  small-pox  virus 
having  passed  through  the  cow  vivifying  in  the  subject,  rein- 
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8€rtion  of  genuine  vaccine  lymph  caused  the  original  inser- 
tions^ as  well  as  the  secondary^  to  vivify  and  run  their  course 
satisfactorily. 

It  will  be  observed  from  the  above  series  of  cases  that  when 
the  inoculated  small-pox  matter  from  the  cow  was  sent  to 
Madras,  where  there  was  no  small-pox  epidemic  prevalent  at 
the  time,  genuine  vaccine  disease  showed  itself;  but  when  the 
same  virus  was  transferred  to  others  at  Arcot,  where  small- 
pox had  been  for  some  time,  and  was  then  prevailing,  vaccinia, 
or  a  modified  form  of  small-pox,  showed  itself  between  the 
ninth  and  twelfth  days  after  inoculation,  and  only  two  subjects 
inoculated  from  small-pox  matter  direct  from  the  cow  were 
free  from  vaccinia.  In  all  the  other  original  and  subsequent 
transfers  at  Arcot,  vaccinia  followed ;  and  in  one  instance, 
where  four  of  the  insertions  of  small-pox  matter  from  the  cow 
failed,  reinsertions  of  genuine  vaccine  matter,  as  late  as  the 
seventh  day  after  primary  operation,  caused  the  original  small- 
pox insertions  to  vivify  and  run  their  regular  course.  This  is 
an  interesting  feature  in  this  case,  as  the  secondary  insertions 
only  showed  minute  pimple-like  formations,  and  the  cicatrices 
were  also  equally  satisfactory. 

Further,  the  view  originally  propounded  by  Jenner,  that 
cow-pox  and  grease  in  the  horse  were  identical,  is  favoured 
by  the  fact  of  grease  showing  itself  in  the  fetlock  of  the  first 
bull  operated  on,  and  in  the  scrotum  of  the  goat,  and  appears 
to  me  confirmatory  of  this  view.  However,  further  experi- 
ments are  necessary  to  clear  the  point  in  a  more  satisfactory 
manner. 

Observing  that  in  every  case  a  modified  form  of  small-pox 
resulted  from  the  transfer  of  the  small- pox  virus  passed 
through  the  cow,  I  now  determined  as  a  further  experiment 
and  test  to  pass  the  virus  from  one  of  those  modified  eruptions 
in  the  subject  to  the  cow.  With  that  view,  on  the  1st  of 
December,  1866,  a  cow-calf,  aged  eighteen  months,  was 
selected,  and  virus  taken  from  a  modified  pustule  (that  one 
having  all  the  characters  of  small-pox)  on  the  arm  of  a  girl 
named  Beejan  Bee,*  was  inserted  on  each  teat,  inner  surface 
of  right  thigh,  under  stump  of  tail,  and  several  punctures 
were  made  in  both  ears,  taking  care  to  put  on  a  sufficiency  of 
lymph  in  each  of  the  insertions. 

6th. — Nothing  perceptible  at  the  insertions,  except  the 
puncture  on  the  thigh,  which  seems  slightly  elevated,  and 
about  the  size  of  a  small  coriander-seed.     Two  punctures 

*  First  transfer. 
VOL.    III.  M 
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about  the  tail  feel  gritty  to  the  finger,  but  nothing  percep- 
tible. 

7th. — Seven  days  after  operation.  Nothing  perceptible, 
excepting  that  the  puncture  on  the  thigh  promises  to  rise ; 
is  reddish,  with  a  brownish  scab  at  the  summit,  slightly  de- 
pressed. This  was  broken  this  morning,  and  the  little  fluid 
that  oozed  out  was  scraped  up  on  the  point  of  a  lancet,  and 
inserted  into  the  arms  of  two  children.  The  punctures  about 
the  tail  have  small  dry  crusts  of  blood  covering  them,  and  are 
slightly  elevated;  those  in  the  right  ear  are  inclined  to  redden, 
and  are  also  elevated. 

8th. — The  papule  ruptured  yesterday  has  a  circular  red- 
dish-brown crust  covering  it,  and  the  surface  immediately 
around  somewhat  pink.  One  of  the  punctures  in  the  ears 
has  slightly  increased,  flat  at  the  side,  and  minute  radiating 
striae  are  observed,  'i  he  size  of  the  puncture  itself  is  about 
that  of  a  split  pea,  but  not  elevated  in  proportion  to  its  width. 
There  is  a  second  one  exactly  similar,  but  of  smaller  size. 
These  two  were  broken  this  evening,  and  the  little  clear  fluid 
that  oozed  was  transferred  to  another  subject,  and  subse- 
quently a  capillary  tube  was  half  charged,  being  taken  up  on 
the  point  of  a  lancet,  and  passed  into  the  tube.  The  fluid 
thus  collected  was  of  a  straw  colour,  and  was  forwarded  to 
the  vaccine  dep6t  for  trial. 

9th. — The  papules  that  were  ruptured  yesterday  are  some- 
what darker  in  colour,  and  have  a  very  thin,  light-brown 
crust  covering  them.  The  surrounding  skin  is  somewhat 
puckered.     The  health  of  the  animal  continues  as  usual. 

1 2th. — The  papule  on  the  right  thigh,  from  which  lymph 
was  removed  on  the  7th,  has  scabbed ;  the  tumefactions  are 
subsiding.     All  the  others  have  disappeared. 

14th. — The  scab  on  the  right  thigh  has  dropped  off*,  leaving 
a  small  white  mark.  The  papules  on  the  right  ear  still  retain 
their  brown  scabs. 

18th. — The  scabs  on  the  ear  have  dropped,  leaving  small 
white  spots.  The  animal  being  considered  quite  well,  was 
discharged. 

Virus  from  the  above  case  was  transferred  to  the  following 
subjects  on  the  8th  of  December,  1866 : — 1.  Aboo,  male,  aged 
five ;  2.  Coopoosawmy,  male,  aged  five  ;  3.  Lutchmee,  female, 
aged  a  year  and  a  half.  In  the  last  two  the  operation  failed. 
They  were  re  vaccinated  with  matter  taken  from  the  success- 
ful case  on  the  18th  of  December,  successfully.  The  opera- 
tion was  followed  in  No.  2  by  secondary  eruptions,  but  in  No. 
3  there  were  none.     In  No.  1  (Aboo)  there  were  six  good 
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vesicles  from  the  primary  operation,  characteristic  of  vacci- 
nation ;  but  on  the  19th  secondary  symptoms  showed  them- 
selves. 

Second  Transfer. 

On  the  16th  virus  was  transferred  from  Aboo  (No.  1)  to— 
1 .  Pareasawmy,  male,  aged  nine.  Operation  failed ;  ^. 
Chinnasawmy,  male,  aged  five.  Operation  succeeded,  and 
was  not  followed  by  any  secondary  eruption. 

Third  Transfer. 

From  No.  2  in  the  second  transfer,  lymph  was  transferred 
to — 1.  Ammay,  female,,  aged  five.  Operation  succeeded, 
without  secondary  eruptions ;  2.  Minchee,  female,  aged  four 
Operation  succeeded,  but  was  followed  by  a  few  eruptions. 

Fourth  Transfer. 

Lymph  was  transferred  from  No  1  (Ammay)  of  the  third 
transfer,  on  the  80th  December,  to — 1.  Minchee,  female, 
aged  six.  Operation  succeeded,  but  was  followed  by  a 
dozen  eruptions  ;  2.  Armoogum,  male,  aged  six  ;  3.  Moono- 
saumy,  male,  aged  six.     Operation  failed. 

Fifth  Transfer. 

Lymph  from  No  1  (Minchee)  of  the  fourth  transfer  was 
transferred  to  the  following  subjects  on  6th  January,  1867: — 
1.  Mungalutchmy,  female,  aged  five  ;  2.  Jumman  Ally,  male, 

I,  aged  four.     Operation  succeeded,  followed   by   secondary 

p.  eruptions. 

■  Sixth  Transfer. 

\t  On  the  14th  January  Sydam  Bee  was  operated  on  from 

)ti  lymph  taken  from  Jumman  Ally.    The  operation  succeeded, 

followed  by  secondary  eruptions. 

The  experiments  were  now  discontinued.  Small-pox 
continued  in  the  place  and  vicinity  during  the  whole  period. 

There  Were  six  successive  transfers  made  on  thirteen  sub- 
jects. The  vesicles  so  raised  were  good,  and  were  exactly 
like  vaccine  vesicles ;  but  in  these  cases,  also,  secondary 
eruptions  followed  about  the  usual  time.  Of  the  thirteen 
cases  subjected  to  this  series  of  operations,  in  three  only  the 
insertions  vivified  and  ran  their  natural  course  similar  to 
vaccination ;  and  in  the  remaining  ten,  although  the  disease 
succeeded  and  ran  the  usual  course  as  the  above,  still,  on 
the  twelfth  day,  a  few  secondary  eruptions  followed  in  every 
one  of  them. 

I  am  indebted  to  my  assistant,  Mr.  W.  H.  Boulth,  sub- 
assistant  surgeon,  and  deputy  superintendent  of  vaccination 

M  2 
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Salem  Circle,  for  recording  these  cases  for  me,  and  for 
watching  the  results  in  most  of  these  cases,  during  my  ab 
sence  on  a  tour ;  and  to  Mr.  Sub-Assistant  Surgeon  Lincoln, 
deputy  superintendent  of  vaccination  Madras  Circle,  for 
testing  and  watching  the  effects  of  the  supply  of  lymph  sent 
from  Arcot  to  the  Vaccine  Depot,  Madras. 

Statement  of  Inoculation  of  Animals, 

A.  A  calf,  aged  eighteen  months,  operated  on  Oct.  81st, 
1866.  Matter  from  a  pustule  in  the  leg  of  a  patient  affected 
with  the  disease.  The  eruption  about  the  face  must  have 
been  confluent,  but  is  now  scabbing.  The  eruptions  on  the 
trunk  and  upper  extremities  are  numerous,  but  not  confluent, 
and  are  also  scabbing.  The  eruptions  on  the  legs  and  feet 
in  a  pustular  stage.  Punctured  on  all  four  teats  and  in  both 
ears.     Result  successful. 

B.  A  bull,  aged  two  years,  operated  on  Oct.  Slst.  From 
matter  from  the  above,  and  used  about  three  hours  after  re- 
moval from  the  subject.  One  puncture  on  the  scrotum,  one 
in  the  inner  canthus  of  the  left  eye,  and  a  little  matter  was 
put  into  a  recent  wound  on  the  left  thigh.  Result  irregular 
{vide  case.) 

C.  A  red  heifer,  aged  two  years  and  a  half,  operated  on 
Nov.  Ist.  Lymph  (a  clear  fluid)  from  a  subject  with  seventh 
day's  eruption.  The  pocks  were  numerous,  but  not  confluent; 
eruptions  about  the  size  of  a  seventh-day  vaccine  vesicle,  and 
distinctly  umbilicated.  The  fluid  was  immediately  trans- 
ferred to  the  following  animals.  Punctured  on  the  teats. 
Result  successful. 

D.  A  pony,  operated  on  Nov,  1st.  Lymph  from  the 
above  subject  immediately  transferred.  Punctured  by  the 
side  of  the  nostrils.     Lost  sight  of. 

E.  An  ass,  operated  on  Nov.  1  st.  Lymph  from  Case  C 
transferred.     Punctured  by  the  side  of  the  nostrils.     Failed, 

F.  A  dog,  operated  on  Nov.  1st.  Lymph  from  Case  C 
transferred.     Punctured  on  both  ears.     Successful. 

G.  A  he-goat,  operated  on  Nov.  1st.  Lymph  from  CaseC 
transferred.  Punctured  on  scrotum  and  both  ears.  Successful. 

H.  A  black  bull,  aged  two  years,  operated  on  Nov.  10th. 
A  clear  fluid  from  a  boy  with  seventh  day's  eruptions.  The 
pocks  resembled  vaccine  vesicles  of  the  same  day.  The 
eruptions  were  from  200  to  300  in  number,  and  with  distinct 
central  depressions  ;  pearl  colour ;  when  broken  a  clear  fluid 
slowly  exuded  from  them.     One  puncture  on  left  ear,  three 
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on  anterior  surface  of  scrotum^  and  one  on  posterior  surface. 
Successful. 

I.  An  asSy  operated  on  Nov.  10th.  Matter  taken  from  the 
ahove.     Punctured  on  the  sides  of  the  nostrils.     Successful. 

J.  An  old  cow,  operated  on  Nov.  10th.  Matter  from  a 
subject.  The  eruptions  were  more  numerous  than  in  the 
preceding  case,  and  looked  like  the  little  vaccine  vesicle  of 
the  fifth  or  sixth  day.  Pock  afforded  clear  fluid,  which  was 
transferred  at  once.     Punctured  in  both  ears.     Failed. 

K.  The  old  cow's  calf,  operated  on  Nov.  10th.  The 
matter  used  was  the  same  as  in  the  preceding  case,  and  the 
eruptions  bore  the  same  characteristics.  Punctured  on  the 
teats  and  in  one  ear.     Failed. 
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ON  THE   RECENT  OUTBREAK  OF  PERNICIOUS 

FEVER  IN  MAURITIUS. 

By  Dr.  C.  F.  EDWARD?, 

GEKEBAL  8ANITABT  INSPECTOR  OF   THE   ISLAND. 

[Read  Decemher  2nd^  1867.] 


The  Island  of  Mauritius  had  formerly  the  reputation  of 
being  one  of  the  healthiest  of  the  British  colonies  within  the 
tropics.  Its  character  has  sadly  changed.  For  several 
years  past  fever  and  dysentery  have  prevailed  extensively 
amongst  the  Indian  population^  and  the  annual  rate  of  mor- 
tality has  steadily  increased  until  it  has  attained  an  average 
of  87  per  thousand  in  the  rural  districts^  and  48  in  the  town 
of  Port  Louis. 

The  prevailing  fever,  a  low  form  of  bilious  remittent,  is 
supposed  by  Mauritians  to  have  been  introduced  by  immi- 
grants from  Bombay,  and  is  hence  called  "  Bombay  fever/* 
There  is  little  doubt,  however,  that  tlie  disease  is  of  local 
origin,  and  results  from  the  bad  sanitary  condition  in  which 
the  Indians  live.  This  fever  sometimes  assumes  a  typhoid 
and  contagious  form,  and  proves  rapidly  fatal ;  but  usually 
it  is  protracted  in  its  course,  often  complicated  with  diarrhoea 
or  dysentery,  and  attended  with  abdominal  congestion,  par- 
ticularly of  the  spleen,  which  is  almost  invariably  implicated^ 
thus  indicating  the  malarious  character  of  the  disease. 

Whether  this  or  any  other  Mauritian  fever  ever  assumed  a 
distinctly  intermittent  character  prior  to  1866-7  is  a  question 
yet  to  be  determined.  There  is  certainly  no  record  in  the 
annals  of  the  colony  of  any  epidemic  anolagous  to  that  which 
has  lately,  in  the  course  of  nine  months,  more  than  decimated 
the  population  of  the  island.  Mauritius  has  suffered  much 
from  several  fatal  visitations  of  epidemic  cholera,  and  cholera 
was  the  only  disease  the  people  dreaded.  Although  repeatedly 
warned  that  fever  was  becoming  far  more  formidable  than 
cholera,  they  satisfied  themselves  with  passing  the  most  strin- 
gent quarantine  laws,  and  turned  a  deaf  ear  to  the  advice  and 
suggestions  of  those  who  advocated  sanitary  measures  as  the 
moKt  effectual  means  of  preventing  the  spread  of  either  dis- 
ease.    Before  attempting  a  description  of  the  late  epidemic. 
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I  will  give  a  brief  sketch  of  the  previous  sanitary  condition 
of  the  island,  and  of  certain  occurrences  which  preceded  the 
outbreak,  and  seem  to  throw  some  light  on  the  subject. 

At  the  commencement  of  the  present  year  Mauritius  con^ 
tained  in  round  numbers  about  340,000  inhabitants,  240,000 
of  which  were  Indians,  the  remainder  consisting  of  Europeans, 
Creoles,  and  Chinese.  About  a  hundred  thousand  of  the 
Indians  are  engaged  to  work  on  the  sugar  estates ;  the  rest 
are  entirely  free.  The  sanitary  condition  of  both  classes  is 
equally  unsatisfactory.  The  camps  are  all  badly  constructed^ 
and  many  are  quite  unfit  for  habitation,  the  huts  being  small, 
dark,  frequently  roofed  with  iron  or  tin,  ill  ventilated,  and 
badly  drained. 

The  water  supply  is  precarious  and  often  inadequate. 
Wells  have  been  sunk  on  some  estates  and  good  water  ob- 
tained ;  but,  as  a  general  rule^  the  camps  are  dependent  on 
the  nearest  river  or  canal,  the  water  of  which  is  more  or  less 
polluted  by  the  Indians  themselves,  who  resort  there  for  the 
purpose  of  bathing  and  washing  their  clothes.  Many  of  the 
streams  are  also  defiled  by  drainage  from  the  camps  and  the 
residues  from  sugar  houses  and  distilleries.  It  is  believed 
that  many  diseases  to  which  the  Indians  are  subject,  espe- 
cially diarrhoea  and  dysentery,  may  be  traced  to  the  drink- 
ing of  impure  water. 

The  reckless  destruction  of  timber  in  some  parts  of  the 
island,  although  it  may  not  perhaps  have  lessened  the  total 
amount  of  rainfall,  has  probably  had  the  efl'ect  of  diverting 
the  showers,  and  has  certainly  tended  to  diminish  the  volume 
of  water  in  many  of  the  rivers.  Some  which  formerly  con- 
tained a  good  body  of  water  all  the  year  round  are  now  nearly 
dried  up  in  certain  seasons^  or  consist  of  a  chain  of  muddy 
pools. 

The  unrestricted  liberty  which  the  Indians  enjoy  after 
completing  their  engagements  with  the  planters  is  a  great 
and  growing  evil.  The  whole  face  of  the  country  is  dis- 
figured by  their  miserable  camps,  every  one  of  which,  from 
its  dirty  and  overcrowded  condition,  is  calculated  in  epidemic 
seasons  to  become  a  focus  of  disease.  Large  numbers  of  this 
class  also  herd  together,  like  so  many  pigs  in  a  sty,  in  build- 
ings of  the  most  wretched  description,  in  the  very  heart  of 
the  principal  town.  Port  Louis,  and  also  add  to  its  unhealthi- 
ness.  As  Port  Louis  possesses  no  system  of  drainage  worthy 
of  the  name,  a  good  deal  of  the  refuse  of  the  streets,  and  a 
considerable  portion  of  the  sewage  of  the  town,  finds  its  way 
into  the  several  water-courses  which  traverse  the  town,  and, 
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as  all  of  these  streams  are  more  or  less  sluggish,  much  of  it  is 
retained.  The  water  supply  is  tolerably  good  as  to  quantity, 
but  its  distribution  is  partial.  It  is  brought  from  a  consider- 
able distance  by  means  of  canals,  but  not  from  very  pure 
sources.  One  of  these  canals  is  constructed  of  iron,  and  by 
the  time  it  reaches  the  town  its  water  has  parted  with  a  good 
deal  of  its  impurity,  and  has  become  tolerably  good ;  but 
the  other  two  are  built  of  masonry,  and  their  waters,  instead 
of  improving,  deteriorate  as  they  approach  the  town^  and 
contain  a  large  amount  of  organic  impurity. 

The  town  contains  many  other  sources  of  insalubrity.  I 
may  mention  a  large  lagoon  called  the  M er  Rouge,  situate 
close  to,  and  connected  with,  the  harbour  of  Port  Louis. 
Twenty  years  ago  this  lagoon  was  navigable  for  lighters  and 
other  small  craft.  It  is  now  fast  filling  in,  an  extensive 
surface  of  mud  being  exposed  at  low  water,  which  at  times 
gives  off  pestilential  miasmata.  Two  of  the  most  polluted 
of  the  streams  discharged  into  this  lagoon.  It  may  also 
be  mentioned  that  the  railway  works,  especially  those  in 
the  neighbourhood  of  the  central  station,  have  tended  to  in- 
crease the  unwholesomeness  of  that  part  of  the  town.  The 
execution  of  these  works  involved  the  cutting  of  a  canal  for 
the  diversion  of  one  of  the  rivers  from  its  natural  channeL 
This  canal  is  of  considerable  length,  and  almost  on  a  dead 
level.  The  soil  through  which  it  was  cut  is  of  an  alluvial 
character,  as  is  likewise  that  on  which  the  principal  buildings 
stand.  The  turning  up  of  such  a  soil,  and  the  obstruction 
caused  by  these  works  to  the  free  exit  of  the  waters  of  a 
polluted  river,  and  their  exposure  in  a  stagnant  condition  to 
the  influence  of  a  tropical  sun,  could  have  but  one  result,  and 
it  is  not  surprising  that  this  was  one  of  the  worst  aflfected 
localities  during  the  epidemic. 

In  the  month  of  February,  1865,  the  island  was  visited  by 
a  tremendous  fall  of  rain,  which  completely  inundated  the 
town,  effectually  stirring  up  the  rivers,  brooks,  and  other 
reservoirs  of  filth.  As  the  flood  subsided  large  accumulations 
of  mud  mixed  with  decayed  vegetable  and  animal  matter  were 
deposited  in  the  streets,  on  the  banks  and  at  the  mouths  of 
the  rivers,  and  in  the  ground  floors  and  cellars  of  many 
houses  in  the  lower  parts  of  the  town.  An  offensive  odour 
prevailed,  and  an  outbreak  of  fever  was  predicted,  but 
strenuous  efforts  were  made  by  the  municipal  authorities  to 
cleanse  and  purify  the  town,  and  although  several  cases  of 
fever  did  occur,  they  were  not  of  a  very  fatal  character,  and 
the  immediate  effects  of  the  inundation  were  not  serious. 
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There  was  also  an  unusual  amount  of  fever  in  the  adjoining 
district  of  Black  River,  which  had  also  suffered  from  the 
effects  of  the  flood,  and  it  was  in  this  district  that  the  epi- 
demic first  declared  itself,  although  not  until  the  following 
year.  The  immediately  exciting  cause  appeared  to  be  the 
cleansing  out  of  a  lagoon  early  in  January,  1866.  This 
lagoon  is  situate  in  the  subdistrict  of  Petite  Riviere,  about 
six  miles  to  the  west  of  Fort  Louis.  Some  of  the  labourers 
employed  in  the  operation  were  attacked  by  fever,  and  the 
work  was  discontinued,  but  not  until  large  quantities  of 
dark  foetid  mud  had  been  thrown  up  on  the  banks  of  the 
lagoon,  where  it  lay  exposed  to  the  sun  during  five  months 
of  an  unusually  hot  and  dry  summer.  It  was  not  until  the 
following  July  that  the  mud  was  carried  away  to  the  cane 
fields  for  manure.  The  camp  of  the  "  Albion  '*  estate  is 
within  half  a  mile  of  the  lagoon,  and  that  of  the  adjoining 
estate  **  Gros  Cailloux^"  about  two  miles.  Both  these  estates 
had  been  previously  healthy,  but  in  the  month  of  February 
there  were  upwards  of  200  cases  of  fever  in  the  two  camps^ 
many  of  which  proved  fatal.  This  epidemic  lasted  until 
June,  when  the  cool  weather  set  in.  The  earliest  cases  of 
fever  during  this  outbreak  were  of  the  ordinary  type,  not 
distinguishable  from'  common  Bombay  fever ;  but  subse- 
quently several  cases  of  well-marked  intermittent  occurred, 
and  these  were^  to  the  best  of  my  knowledge  and  belief,  the 
earliest  cases  of  that  form  of  fever  recorded.  The  disease 
smouldered  during  the  winter  months^  but  only  to  break  out 
with  increased  virulence  as  soon  as  the  hot  weather  set 
in  again.  The  increase  of  mortality  in  the  district  of  Black 
River  in  the  month  of  January^  as  compared  with  that  of  the 
corresponding  month  of  the  previous  year,  was  greater  in 
proportion  than  that  of  any  other  district  of  the  island. 
From  Petite  Rividre^  as  a  centre,  the  epidemic  spread  east 
and  west  to  all  the  leeward  districts  of  the  island,  to  which 
it  was  strictly  confined.  Tlie  malarious  poison  appeared  to 
be  conveyed  by  the  wind,  for  it  was  observed  that  according 
to  its  direction  so  did  the  number  of  cases  increase  or  di- 
minish. It  seemed  to  be  arrested  by  the  chain  of  mountains 
which  divides  the  island,  and  did  not  reach  beyond  a  certain 
elevation.  The  epidemic  attacked  all  classes  of  the  com- 
munity, but  the  greatest  mortality  occurred  amongst  the 
poor  and  destitute.  There  is  a  large  creoIe  and  free  Indian 
population,  who  live  on  the  verge  of  pauperism.  They  are 
notoriously  an  improvident  race^  and  when  overtaken  by 
sickness  they  fall  into  great  dibtiess^  as  there  is  no  properly 
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organised  system,  medical  or  material^  for  the  relief  of  the 
poor.  The  unusually  high  price  of  provisions,  especially  of 
rice,  the  staple  food  of  the  people,  combined  with  a  scarcity 
of  labour,  had  tended  to  impoverish  them ;  and  hundreds, 
perhaps  thousands,  of  this  class  fell  easy  victims  to  a  disease 
which,  although  not  essentially  fatal  in  its'character,  was  so 
rapidly  prostrating  in  its  effects.  An  immense  proportion  of 
deaths,  in  fact,  resulted  from  want  not  only  of  medical 
assistance,  but  of  the  common  necessaries  of  life.  The  cha- 
racter and  symptoms  of  the  disease  varied  considerably:  from 
simple  uncomplicated  intermittent  to  the  severest  forms  of 
congestive  fever.  The  great  majority  of  cases  resembled 
common  ague,  the  quotidian  and  tertian  forms  predominating, 
although  some  individuals  had  weekly,  others  fortnightly, 
attacks.  Such  cases,  if  taken  in  time,  were  perfectly  man- 
ageable, a  single  dose  of  quinine  being  often  sufficient  to 
arrest  the  progress  of  the  disease :  but  relapses  were  very 
common,  and  quinine  was  scarce.  If  neglected,  these  cases 
frequently  ran  into  the  remittent  or  continued  forms,  with 
local  complications,  such  as  congestion  of  the  liver  and 
spleen,  followed  by  dropsical  effusions  and  fatal  results. 
Not  only  did  cases  of  intermittent  occasionally  degenerate 
into  other  and  more  serious  forms  of  fever,  but  cases  of 
remittent  and  continued  fever  were  often  followed,  after  re- 
covery from  the  first  attack,  by  ague  fits  perfectly  well 
marked  in  all  their  stages.  As  the  epidemic  declined  dys- 
entery became  very  common,  causing  a  large  proportion  of 
the  deaths  which  occurred  after  the  month  of  June.  The 
symptoms  of  this  remarkable  disease  were,  indeed,  so  varied 
as  almost  to  defy  description,  but  all  pointed  unmistakably 
to  its  malarious  character. 

The  localities  most  fatally  affected  were  those  in  which  the 
sanitary  conditions  were  the  worst.  In  overcrowded  camps 
and  houses  whole  families  were  swept  off  with  astonishing 
rapidity.  A  deficient  water  supply  was  a  great  aggravation 
in  some  places.  In  two  suburban  districts  notoriously  badly 
supplied,  not  a  family,  scarcely  an  individual,  escaped  ;  re- 
lapses occurred  over  and  over  again,  and  many  of  those  who 
recovered  from  the  primary  attacks  afterwards  suffered  from 
dysentery  which  proved  very  fatal.  The  neighbourhood  of 
a  marsh  in  either  of  the  affected  districts  was  observed  to 
furnish  a  large  proportion  of  fatal  cases.  It  did  not  appear 
that  marsh  miasmata  were  alone  sufficient  to  generate  fever, 
for  most  of  the  marsh  land  in  Mauritius  is  situate  in  those 
districts  which  escaped  the  epidemic,  but  they  seemed  to 
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foster  and  intensify  the  poison  pervading  the  atmosphere. 
The  question  of  the  contagiousness  of  the  disease  was  strongly 
debated  before  I  left  the  colony,  and  much  conflicting  evi- 
dence was  brought  to  bear  on  the  subject.  The  balance  of 
facts,  however,  appeared  to  be  in  favour  of  those  who  re- 
garded it  as  a  communicable  disease  in  some  of  its  forms. 

The  epidemic  lasted  from  January  to  October,  by  which 
time  it  had  died  out.  It  reached  its  culminating  point  in 
April,  in  which  month  upwards  of  10,000  deaths  were  re- 
gistered. The  total  deaths  in  the  nine  months  were  38,^00, 
being  11  per  cent,  of  the  total  population  of  the  island  and 
16  per  cent,  of  the  population  of  the  aflfected  districts.  The 
town  of  Port  Louis  suflfered  to  the  extent  of  26  per  cent,  of 
its  inhabitants.  It  is  a  singular  fact  that  the  mortality  of  the 
three  districts  which  escaped  was  absolutely  less  during  this 
period  than  the  average  of  former  years.  From  the  facts 
stated,  it  is  submitted  that  the  following  deductions  may 
reasonably  be  drawn  : — 

First,  that  the  disease  was  of  malarious  origin. 
Secondly,  that  the  inundation  of  1865,  followed  by  two 
seasons  of  unusual  heat  and  long-continued  drought,  were 
predisposing  causes. 

Thirdly,  that  the  malarious  poison  was  fostered  and  inten- 
sified in  certain  localities  by  their  bad  sanitary  conditions. 

Fourthly,  that  the  cleaning  out  of  the  lagoon  at  Petite 
Kivifere  was,  at  any  rate,  one  of  the  exciting  causes. 

Fifthly,  that  the  strong  resemblance  between  some  forms 
of  this  epidemic  and  the  disease  commonly  called  Bombay 
fever,  both  in  symptoms  during  life  and  the  appearances 
after  death,  leads  to  the  inference  that  they  were  modifica- 
tions of  the  same  disease,  the  peculiar  character  of  the  epi- 
demic having  been  determined  by  exceptional  atmospheric 
and  telluric  conditions. 
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By  R.  SIDNEY  STONE,  L.R,C.P,,  M.R.C.S., 

BE8IDENT  AS8ISTANT-8UBGEON,  CIVIL  HOSPITAL,  KAUILITIDS. 

IRead  December  2nd^  1867.] 


The  late  scourge,  which  has  carried  off  about  one  in  every 
nine  persons  in  the  colony  of  Mauritius,  was,  in  my  opinion, 
a  severe  epidemic  outbreak  of  a  disease  previously  endemic 
to  the  island — malarious  fever.  As  might  be  expected,  the 
malady  was  considerably  modified  by  the  epidemic  influence 
at  work,  and  hence  varieties  of  disease  due  to  malarial  poison- 
ing were  in  some  instances  thought  to  be  complaints  before 
unknown  in  the  place.  The  indigent  condition  of  a  great 
portion  of  the  population  also  had  its  share  in  producing  a 
disease  almost  unrecognisable  as  the  typical  fever. 

The  epidemic  tendency  which  has  lately  shown  itself  by 
outbreaks  of  cholera  and  chicken-pox,  on  this  occasion  took 
on  the  malarious  form.  This  influence  may  be  supposed  to 
have  been  at  work  soon  after  the  commencement  of  last  hot 
season — ^namely,  during  the  months  of  November  and  De- 
cember. It  will  be  seen  from  the  following  table  that  the 
weather  was  unusually  dry  about  this  time,  so  much  so  that 
only  2*539  inches  of  rain  fell  during  the  months  of  October, 
November,  December,  and  January,  against  20*166  in  the 
same  months  last  year.  This  refers  to  the  town  of  Port  Louis, 
but  there  was  a  similar  difference  noticed  throughout  the 
island. 


October    

18623. 

1863  4. 

1864-5. 

1865-6. 

1866-7. 

0-589 
0-806 
1-129 
9.484 

1-171 
0-355 
2-367 
2-318 

6-211 

0835 
1-900 
1-830 
3-270 

0  818 

1-842 

12-093 

5-413 

0244 

0700 
1-505 

November   

December    

January  

12-008 

7  835 

20166 

2-530 

The  weather  was  extremely  hot  during  the  latter  part  of  this 
period  and  for  some  months  afterwards,  the  temperature  being 
conbttUitJv  above  the  normal  standard. 
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It  was  remarked  that  a  great  many  cases  of  tetanus  occurred 
during  the  latter  months  of  1866.  It  is  well  known,  too,  that 
there  were  several  cases  of  cholera  during  December,  the 
germs  of  which  disease  had  probably  been  left  from  a  previ- 
ous visitation ;  one  at  least  of  these  cases  proved  fatal,  and  I 
believe  there  was  another  also.  There  was  evidence  of  the 
presence  of  malaria  from  the  existence  of  a  case  of  intermit- 
tent and  remittent  fever.  It  was  notorious,  too,  how  preva- 
lent neuralgia  was  about  this  time. 

With  the  exception  of  a  few  showers  at  the  commence- 
ment of  December,  no  rain  had  now  fallen  since  the  30th  of 
October,  and  things  were  in  the  unsatisfactory  condition 
described  when  on  the  20th  and  21st  December  some  toler- 
ably heavy  rain  descended.  Whether  these  occurrences 
were  mere  coincidences  or  were  in  relation  to  one  another 
as  cause  and  effect,  it  is  probably  useless  to  speculate  ;  cer- 
tain, however,  it  is  that  the  epidemic  influence  or  tendency, 
which  some  suppose  depends  on  the  electrical  condition  of 
the  atmosphere,  found  malaria  the  most  convenient  and 
abundant  poison  for  its  purpose,  as,  shortly  after  Christmas, 
intermittent  fever  was  becoming  epidemic  amongst  the 
Indian  labourers. 

Was  the  population  which  was  thus  open  to  attack  in  a 
favourable  or  an  unfavourable  condition  to  resist  it  ?  Un- 
fortunately the  greater  part  were  only  too  exposed  to  the 
inroads  of  an  epidemic  disease.  The  partial  failure  of  the 
sugar  crop,  and  the  extraordinary  price  of  rice  during  the 
latter  half  of  last  year,  had  necessarily^  from  the  state  of  want 
entailed  thereby,  an  effect  on  the  poorer  classes  prejudicial  to 
sound  health.  But  another  and  more  constant  cause  of  ill- 
health,  and  one  which  must  always  render  any  people  pecu- 
liarly liable  to  take  any  disease,  was  the  wretched  sanitary 
condition  in  which  the  greater  part  of  the  population  lived. 
Their  constitutions  thus  injured  by  imperfect  hygienic  con- 
ditions^ with  temperaments  naturally  indolent  and  fatalistic, 
the  Indian  and  lower  Creole  population  presented  a  very  fit 
soil  for  the  introduction  of  a  morbid  poison. 

If  it  be  allowed  that  there  was  an  influence  at  work  tend- 
ing to  cause  disease  to  become  epidemic,  we  shall  only  require 
the  two  endemic  conditions — a  susceptible  population  such 
as  I  have  described,  and  a  specific  zymotic  poison — for  the 
establishment  of  a  disease  which  shall  *^  spread  rapidly  among 
the  people,  so  as  to  incapacitate  and  destroy  large  numbers 
of  them."     The  poison  in  this  case  I  consider  to  have  been 
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malaria^  by  which  term  I  mean  a  terrestrial  emanation  entirely 
distinct  from  animal  effluvia. 

Holding,  then,  that  the  epidemic  was  one  of  malarious 
fever,  it  will  be  convenient  if  I  give  a  definition  of  what  I 
mean  by  malaria  or  the  immediate  exciting  cause  of  this  fever. 

By  the  term  malaria,  I  understood  an  aeriform  terrestrial 
emanation,  requiring  for  its  production  a  certain  amount  of 
moisture,  a  certain  amount  of  heat,  and  a  surface  capable  of 
absorbing  both  heat  and  moisture ;  coexisting  often  with  the 
products  of  vegetable  decomposition,  although  not  depending 
on  that  decomposition,  and  being  entirely  independent  of 
animal  decomposition. 

I  will  endeavour  to  point  out  what  I  consider  the  conditions 
in  Mauritius  favourable  to  the  production  of  malaria,  and 
consequently  of  the  fever  depending  on  it. 

This  island  is  situate  within  the  tropics,  and  undoubtedly, 
therefore,  within  the  malarious  zone  as  it  has  been  called. 
The  leeward  shore  of  the  island  is  sandy,  the  soil  underneath 
the  sand  being  frequently  of  an  alluvial  nature.  At  the  em- 
bouchures of  the  rivers  are  alluvial  deposits,  which  are  occa- 
sionally covered  with  salt  water,  occasionally  with  fresh,  and 
sometimes  left  altogether  dry  for  long  periods.  These  deposits 
exist  in  large  quantities  on  some  parts  of  the  coast,  as,  for  in- 
stance, at  the  mouths  of  the  Latnaiers  and  other  streams,  running 
into  the  Mer  Rouge,  until  very  lately  a  stagnant  lagoon.  There 
is  no  doubt  that  these  deposits,  which  in  a  tropical  climate 
are  well  known  to  produce  malaria  in  abundance,  were  enor- 
mously increased  by  the  great  inundation  of  February  1865; 
on  this  occasion  large  quantities  of  debris  were  accumulated 
at  the  mouths  of  the  rivers,  considerably  elevating  their  beds 
at  their  junction  with  the  sea,  thus  leaving  large  surfaces 
sometimes  exposed  to  the  heat  of  the  sun,  and  at  other  times 
covered  with  water.  The  extensive  flooding  of  the  country 
at  the  same  time,  caused  quantities  of  mud  to  be  deposited, 
which  no  doubt,  under  favourable  circumstances,  was  equally 
productive  of  malaria.  There  are  along  this  coast  several 
sluggish  pieces  of  water  with  low  sandy  banks  devoid  of  vege- 
tation ;  such  localities  as  these  have  been  noticed  as  malarious. 

When  the  south-east  trade  wind  is  in  abeyance,  as  it  con- 
stantly is  at  the  commencement  of  the  year,  a  more  or  less 
perceptible  breeze  from  the  north-west  is  experienced  on  the 
leeward  side  of  the  island.  This  condition  of  things  goes  by 
the  name  of  "  a  Malgash  wind.'^  The  depressing  effect  on 
the  system  is  notorious,  and  the  heat  is  what  may  justly  be 
called  sultry.     Why  is  this  breeze  from  the  sea  unhealthy  ? 
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Because,  I  believe,  it 
duced  along  the  coast.^ 

There  are  many  places  ho&  Ex  Firr  Zsnam  snr  :n: 
country,  where  no  proTmon  w^ase^fr  as  sbbsc  ir  immLcr*- 
drainage.     The  water,  aiter  tr^z^caL  suT'^rss^  itHatMX  tt 


ning  away  at  once,  is  allowed  ir  aggrmrnr^ar^.  Tenrfsig  -ti» 
soil,  and  eventaally  dry  op.  Tz^  as  s  -pnasem  if  mrsiussi:  * 
risk  in  places  where  there  exiifls  m  vtsssani'TL  ti  irwyi-r  -n^? 
surface  from  the  direct  heat  rf  i^i**  «iil  !•  x  -wr^ 
that  deep  ravines  are  very  prof-iirrirs  if  Tr^srsi.  iiiiie^ 
circumstances.  From  the  cx:ses^:j^  hssmcntni,  if  -hrp«S'  it 
this  place,  there  are  a  ^rreat  xs3Bs:y  ui  •vafer-nnir-efi.  ar-i  -r^* 
beds  of  those  which  exist  as  «3ri  :l-.  f^an^sii  if  i*tirLz  'r.Tisrasr:-^ 
covered  with  water,  arc  ^k2t  w»->_  itn^fissi  s  jiirsr 
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so  that  portions  are  ooEitaiily  €3^#i«ri  oi  *  Jiir  ffm.  lo. 
some  of  the  lower  parts  of  tbe  W.siii  TmciL  iisBxe  i«5x  ^eacRru 
the  soil  deprived  of  the  A^'jues  if  ^^^sssaiiaiL  -r.iTUii-  .ima  3. 
partial  wetting  and  rapid  Csjzz^.  zvs»ssz  i  vncscs:  rmnr  -riii:^- 
malaria  might  be  erpetied  to  sdae:.  I:x  tdv^  Us^  nt  T^^prm^ 
bered  that  the  sugar  crop  was  en  sui.  vsm&t  inr  anss  v^^.r.'* 
the  epidemic  broke  out.  Ti«  6eesrzcr:nn.  if  -iif^  ain»5fi  -w^.-j,.: 
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periods  of  dry  weather,  icsttead  ^  ih  tdxc^  ^rnizTt-uet  ^aa.  igstrl^r- 
distribution  of  wet  and  fine. 

The  marshes,  too,  no  doutt  cP5«irr:!hrcci»i  :ii  -iiti  ^p^wttx 
of  malaria,  bat,  as  will  be  veoLg  I  \^  ^ti  latssask  w»uu!^ 
they  are  the  only  CiTocialr]^:  ^^JS:  ivs  jn  jrruuunciL  It  4 
after  a  long  drought  that  nisz^hei  'vseirne  um^^nr.^-r  tirr.-j 
to  the  partial  drying  up  of  tx^i  e£r*» ::  -f  iii^  an*  rivur^aitiv' 
covered  with  water,  they  are  x.^  iasu^nnsk,  Z'ut  vr.r^r/zfiirv 
of  Petite  Riviere  as  a  fever  l-^ra^rnj :»  311  irtimr  -a  v?  *:i«9ft 
to  the  deleterious  actum  of  il»  I'n;?  y^xsnst  ir  tr^  vp*ftr:  ^'-^  *n 
the  marshy  ground  in  the  disti5c!L  JL^Xin^x.  s  ta  ^^sa^.^r,^it 
fact  that  the  disturbance  of  eests^  «xiLft  j»  t;mi^'*miu.  I'-:^ 
this  has  been  taking  place  v^  ^asut  czn^nr:  if  jsr«t  ^'-^ru-  n 
Mauritius  during  the  foxwKX^'n.  rf  li^  ral-v-ir^,  init  i/r^;  .r' 
so  at  the  central  station*  Tiue  ^^^fsrr-auiiift  n.  ttu  t^jc,  tj" 
were  made  in  alluvial  soiL,  wiLvau  jc  ■jr***?!!:  m'j^^vt^^p^  :.^ 
position  previously  held  by  tJ3«r  «mu  *.ii»:  .Jir-n.r  v  :.**  ^1*^ 
pipes  may  possibly  also  have  crairrj-,  v'jti*?!  11  ';ii*  tuAr*:*;*-? 

Whether  the  geological  fonssnica;  iif  :;ii*:  >i;j;ttit  *iut    l»4t 

*  I  have  frequently  beard  H  remmA^  t'>s%  -*:ij«it  *»•*»  ■/    '^m..^^,  .-^    ^ 
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nature  of  its  soils  would  be  considered  favourable  to  the 
generation  of  malaria,  I  am  not  in  a  position  to  offer  an  opin- 
ion. These,  then,  I  consider  to  be  the  conditions  likely  to 
give  rise  to  the  production  of  malaria  in  Mauritius,  and  they 
may  consequently  be  set  down  as  predisposing  causes  of  the 
epidemic. 

The  other  predisposing  causes  are  those  which  had  a  ten- 
dency to  injure  the  constitution  of  the  people,  and  thus  render 
them  liable  to  disease.  These  are,  of  course,  the  defective 
sanitary  state  of  the  town  and  villages,  and  the  defective  hy- 
gienic conditions  under  which  the  lower  classes  live.  These 
conditions  and  their  causes  are  so  well  known  from  the  able 
reports  on  the  subject  by  the  general  sanitary  inspector,  that 
it  is  only  necessary  for  me  here  to  say  that  I  concur  in  his 
views  on  this  all  important  subject. 

The  predisposing  causes  of  the  late  epidemic  may  thus,  I 
think,  be  included  under  three  great  heads,  viz.: — 1.  Un- 
favourable weather  and  time  of  year.  2.  The  defective  sani- 
tary and  hygienic  conditions  under  which  a  large  portion  of 
the  community  were  living.  8.  The  various  conditions  favour* 
able  to  the  production  of  malaria. 

The  exciting  causes  being: — 1.  The  epidemic  influence. 
2.  Malaria. 

From  these  remarks  on  the  predisposing  and  exciting  causes 
of  the  epidemic  of  1867,  it  will  have  been  seen  that  most  of 
the  evils  enumerated  might  indirectly  be  traced  to  two  great 
primary  agencies,  viz.: — The  gradual  destruction  of  the  forests, 
and  the  accumulation  of  a  susceptible  population. 

The  malarious  character  of  the  fever  appeared  to  me  to  be 
sufficiently  evident  from  such  circumstances  as  the  following: 
— The  paroxysmal  nature  of  most  of  the  cases;  the  evident 
value  of  quinine  as  a  remedy ;  the  increased  susceptibility  of 
persons  after  a  first  attack ;  the  short  period  of  convalescence 
under  judicious  treatment;  the  presence  of  the  characteristic 
cachexia,  accompanied  by  splenic  enlargement  in  cases  that 
had  been  neglected ;  the  frequent  after  occurrence  of  attacks 
of  intermittent  fever  in  cases  that  might  have  otherwise  been 
mistaken  for  some  continued  fever ;  the  great  prevalence  of 
dysentery  immediately  the  cool  weather  commenced,  and  the 
violence  of  the  epidemic  had  abated ;  and  lastly,  the  fact  of 
the  disease  having  been  almost  entirely  confined  to  the  lee- 
ward side  of  the  island,  which  might  be  expected  to  be  the 
chief  malaria  ground,  the  poison  having  been  prevented  by 
the  mountains  and  high  ground  from  being  blown  into  the 
healthy  district  by  the  sea-breeze,  intercourse  also  at   the 
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same  time  being  constant.  Then,  again,  although  I  have  no 
statistics  on  the  subject,  I  frequently  could  trace  cause  and 
effect  in  the  variations  of  the  wind,  and  the  increase  of  the 
fever  in  certain  parts.  It  was  noticed,  for  instance,  that  when 
the  south-east  trade  set  in  for  a  few  delusive  days,  the  mor- 
tality was  rather  increased  than  otherwise ;  something  might 
be  due  to  the  greater  coolness  of  this  wind ;  but  it  depended 
more,  I  fancy,  on  the  malaria  which  had  been  blown  inland 
towards  the  mountains,  and  had  gradually  accumulated  on 
their  wooded  sides,  being  returned  back  again  over  the  un- 
fortunate districts  affected.  The  wind  was  usually  from  some 
point  between  north  and  west. 

I  have  said  above,  that  in  my  practice,  which  was  almost 
entirely  confined  to  Indians,  the  type  of  the  fever  at  the  com- 
mencement of  the  epidemic  was  intermittent.  The  first  batch 
of  cases  occurred  amongst  the  labourers  belonging  to  the 
Mauritius  Dock  Company,  during  the  first  two  weeks  of 
January ;  they  were  slight  cases  generally  at  first,  yielding 
easily  to  treatment.  Intermittent  was  by  far  the  most  frequent 
type  throughout  January,  the  large  proportion  of  quotidians 
seeming  to  point  to  their  being,  generally  speaking,  first  at- 
tacks. Later  on,  and  more  especially  during  the  months  of 
February,  March,  and  April,  low  remittent  fever  was  in  the 
ascendency,  the  intermittent,  however,  still  usurping  about 
half  the  cases.  After  the  hurricane  which  passed  over  the 
island  of  Rodrigues  on  April  13th,  the  effects  of  which  were 
also  felt  here,  there  seemed  to  be  no  diminution  in  the  number 
of  admissions,  or  in  the  death-rate,  but  I  believe  that  after 
this  the  admissions  of  all  first  attacks  become  less  frequent. 
As  the  weather  became  cooler,  so  the  number  of  admissions 
from  first  attacks  gradually  ceased,  and  towards  the  end  of 
May  it  was  seldom  that  these  cases  came  under  notice.  The 
number  of  admissions  and  deaths  was,  however,  as  yet  undi- 
minished, the  cases  being  chiefly  those  of  malarious  cachexia 
and  the  various  accompanying  complications,  of  which  dysen- 
tery was  the  most  severe  and  fatal.  The  mortality  from 
dysentery  continued  very  high  throughout  June,  but  dropsy, 
abscess  of  the  liver,  phlegmonous  erysipelas,  etc.,  contributed 
their  share.  These  cases  were  all  stamped  by  being  every 
now  and  then  attacked  with  tertian  or  some  other  form  of 
ague. 

Although  during  an  epidemic  it  is  often  difficult  to  classify 
the  cases  accurately  under  the  usual  heads,  yet  in  this  in* 
stance  there  were  several  sufficiently  pronounced  forms  of 
the  disease  to  render  such  an  attempt  desirable.     I  noticed 
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the  following  varieties  as  most  constant:  there  were,  however, 
frequent  interchanges  of  type,  especially  from  the  remittent 
to  the  intermittent  before  recovery. 

Intermittent  fever  was  most  common,  I  think,  amongst 
sthenic  Indians.  By  intermittent  fever  I  mean  a  paroxysmal 
fever  with  a  distinct  intermission  during  which  the  patient 
feels  perfectly  well,  with  clean  tongue,  natural  pulse,  and  no 
headache.  Each  return  of  paroxysm  is  characterised  by  the 
usual  cold,  hot,  and  sweating  stages,  more  or  less  complete 
as  the  disease  advances,  the  cold  stage,  however,  being 
rarely  if  ever  absent. 

Out  of  257  cases  occurring  in  January,  February,  and 
March,  in  which  I  made  a  note  of  the  variety,  214  are 
stated  to  be  Quotidians,  41  Tertians,  and  2  Quartans.  On 
referring  to  the  cases  it  seems  highly  probable  that  nearly 
all  the  Tertians  (and  also  the  Quartans)  were  originally 
Quotidians. 

Vomiting  and  delirium  were  frequent  symptoms  daring 
the  hot  stage. 

The  treatment  consisted  in  preventing  the  return  of  the 
paroxysm  at  the  very  first  opportunity,  by  giving  a  large 
dose  (gr.  xv  to  gr.  xxx)  of  quinine  from  three  to  five  hours 
before  its  expected  advent.  If  the  quinine  did  not  act 
readily  and  caused  head  symptoms,  gr.  i  of  acetate  of  mor- 
phia was  always  sufficient  for  the  accomplishment  of  the  end 
in  view. 

The  immediate  risk  of  life  in  these  cases,  I  always  found 
extremely  small ;  the  continued  exposure  to  malaria  coupled 
with  frequently  repeated  attacks,  leads,  however,  to  very 
considerable  mortality  and  permanent  disease. 

Simple  remittent  fever  was  by  no  means  so  common 
amongst  the  Indians  as  the  last  variety,  and  when  present, 
there  was  generally  a  tendency  to  asthenia.  In  the  few 
Europeans  I  had  an  opportunity  of  observing,  I  found  that 
the  more  sthenic  individuals  were  attacked  with  the  remit- 
tent, and  the  more  asthenic,  or  those  who  had  become  accli- 
matised, with  the  intermittent  form. 

By  the  term  remittent  fever,  I  understand  cases  of  general 
pyrexia,  whitish,  furred,  and  quickened  pulse  ;  characterised 
by  periods  of  remission,  the  exacerbation  being  not  ushered 
in  with  a  cold  stage. 

The  treatment  was  generally  commenced  with  five  grains 
each  of  calomel  and  James'  powder  followed  by  a  dose  of 
saltSc  A  diaphoretic  and  diuretic  were  often  given  during 
the  febrile  exacerbation,  and  five  grains  of  quinine  every 
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two  or  three  hours  (or  in  one  large  dose)  during  the  remis- 
sion. 

These  cases  generally  did  well,  but  had  a  tendency  to 
take  on  the  adynamic  form. 

Adynamic  remittent  fever  was,  next  to  intermittent,  by 
far  the  most  common  variety  amongst  my  cases.  The  un- 
toward symptoms  were  mainly  due  to  famine  and  neglect. 

The  characteristics  were,  general  pyrexia  of  a  low  form, 
dry  tongue  coated  with  dark  brown  fur,  sordes  on  teeth, 
subsultus  tendinum,  muttering  delirium,  and  seldom  any 
remission  for  many  days. 

The  treatment  generally  consisted  in  administering  a  mix- 
ture containing  diffusible  stimulants  in  equal  parts  of  cam- 
phor mixture  and  infusion  of  bark  every  two  hours,  at  the 
same  time  not  neglecting  to  order  good  beef  tea,  brandy,  and 
port  wine. 

The  mortality  from  this  class  of  cases  was,  owing  partly  to 
circumstances  connected  with  the  epidemic,  enormous. 

Bilious  remittent  fever,  as  it  is  commonly  called  here, 
although  I  think  congestive  remittent  fever  would  be  a  better 
name,  was  not  so  common  during  the  epidemic  as  the  other 
forms.  It  was,  I  think,  generally  confined  to  sthenic  indi- 
viduals, and  probably  indicated  the  reception  of  a  large  dose 
of  the  poison. 

It  was  characterised  by  sudden  prostration,  tongue  coated 
with  thick  yellow  fur,  yellowness  of  conjunctivae  and  ful- 
ness and  pain  over  liver  and  spleen,  small  frequent  pulse, 
constipated  bowels,  and  head  symptoms.  The  attack  was 
frequently  ushered  in  by  a  stage  of  collapse  with  coldness 
of  surface,  almost  imperceptible  pulse,  and  coma.  Suppres- 
sion of  urine  was  sometimes  present,  haemoptysis  was  also 
occasionally  noticed,  and  epistaxis  was  frequent. 

This  form  of  fever  has  been  constantly  present  since  my 
arrival  in  the  island  (February  24th,  1865),  but  during  the 
late  epidemic  it  was  generally  of  a  more  asthenic  type,  and 
often  merged  by  imperceptible  gradations  into  the  adynamic 
remittent  form. 

The  treatment  consisted  in  applying  means  to  relieve  the 
head  symptoms.  A  large  dose  of  calomel  and  James's  powder 
followed  by  a  dose  of  salts  ;  diuretics  and  quinine  as  early  as 
possible  ;  counter  irritation  to  the  liver  and  spleen.  Stimu- 
lants were  generally  required,  especially  when  there  was 
collapse. 

The  mortality  from  these  cases  is  very  great.  They  are 
frequently  admitted  into  hospital  in  a  state  of  collapse  and 
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die  within  an  hour.  The  post  mortem  appearances  are  then 
very  characteristic,  viz.  congestion  of  the  contents  of  the 
cranium  with  increased  effusion  of  serum,  often  of  an  inflam- 
matory nature,  congestion  or  pneumonia  of  one  or  both 
lungs,  enormous  enlargement  of  liver  and  spleen  from  con- 
gestion, heart  gorged  with  blood,  gall-bladder  full  of  black 
inspissated  bile,  congestion  of  kidneys,  and  general  yellow 
discoloration  of  body. 

This  is  the  variety  of  fever  which  gave  rise  to  the  report 
that  yellow  fever  had  broken  out  in  Mauritius.  The  circum- 
stance furnishes  another  instance  of  how  difficult  it  is  for 
people  to  make  a  distinction  between  specific  yellow  fever 
and  a  malarious  fever  having  often  all  the  appearance  of 
that  disease,  although  collateral  circumstances  point  inevit- 
ably to  the  distinction  between  the  two. 

Intermittent  fever  occurring  in  what  may  be  called  a 
chronic  form,  accompanied  by  malarious  cachexia  and  some 
of  the  sequelae  of  malarious  fevers,  was  extremely  common 
towards  the  end  of  the  epidemic,  and  still  furnishes  the  hos- 
pital with  the  majority  of  its  cases.  The  type  was  very 
various,  tertian  being  as  irequent  as  quotidian  ;  but  other 
types  were  common,  and  more  particularly  the  hebdomadal. 
The  chief  sequelae  noticed  were  dysentery,  and  diarrhoea, 
hypertrophy  of  the  spleen  and  liver,  dropsy,  and  phlegmo- 
nous erysipelas  of  a  malignant  tendency. 

The  ague  was  stopped  in  the  usual  manner  ;  larger  doses  of 
quinine,  however,  were  required,  and  the  disease  being 
more  obstinate,  the  quinine  had  to  be  continued  for  a  longer 
period.  The  cachexia  was  treated  by  combinations  of  iron 
and  quinine,  and  good  nourishment.  The  complications,  of 
course,  required  their  special  treatment.  The  splenic  and 
hepatic  enlargements  seldom  required  any  different  treat- 
ment from  that  employed  for  the  cachexia,  although  mineral 
acids  were  sometimes  used  in  the  hepatic  affection.  Mer- 
cury, either  externally  or  internally,  was  carefully  abstained 
from,  as  only  adding  a  poison  similar,  if  not  more  deadly, 
than  that  which  the  system  was  endeavouring  to  get  rid  o{» 
In  the  cases  of  phlegmonous  erysipelas,  early  and  free  inci- 
sions were  found  to  be  the  only  means  capable  of  saving  the 
limb  and  sometimes  the  life  of  the  patient.  But  whatever 
special  treatment  was  required  the  remedies  for  the  cachexia 
were  steadily  persevered  in.  These  patients  require  long 
and  careful  treatment,  many  never  ultimately  becoming 
strong  again,  and  many  dying,  who  should  not,  for  want  of 
that  greatest  and  most  necessary  of  all  remedies — a  change 
of  air  to  a  non-malarious  locality. 
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There  has  been,  as  usual  on  these  occasions^  a  dispute  as 
to  whether  the  epidemic  fever  was  contagious  or  not.  I 
think  the  question  resolves  itself  into  the  answers  to  these 
two  questions. 

Can  remittent  fever,  when  complicated  with  adynamic 
(typhous)  symptoms,  become  contagious  ? 

Did  typhus  or  typhoid  (enteric)  fever  exist  as  an  inde- 
pendent disease  during  the  epidemic  ? 

The  answers  to  these  questions,  to  be  of  any  value,  would 
of  course  have  required  very  patient  and  unbiassed  research 
during  the  busy  time  of  the  epidemic.  My  simple  opinion 
is,  that  the  cases  were  primarily  due  to  the  action  of  malaria, 
and  were  therefore  not  contagious.  The  fact  that  the  fever 
was  not  communicated  to  a  large  part  of  the  island,  in  spite 
of  constant  intercourse,  shows,  I  think,  that  the  burden  of 
proof  and  statement  of  facts  rests  with  the  contagionists  ? 

The  causes  of  the  great  mortality  from  this  epidemic  may 
be  shortly  enumerated  as  follow  : — ^the  asthenic  condition  of 
the  population  ;  the  overcrowded,  dirty  and  ill-ventilated 
houses  of  the  poorer  classes ;  their  poverty  and  the  general 
difficulty  of  procuring  food ;  their  repugnance  to  meat  and 
stimulants  (in  the  case  of  Mohammedans)  the  want  of  nurses 
and  servants  ;  the  insufficient  hospital  accommodation ;  the 
scarcity  of  medical  men  ;  the  want  of  quinine  and  of  persons 
capable  of  administering  it,  the  continued  absence  of  the 
trade  wind  ;  and  lastly,  the  great  heat  of  the  weather  before 
the  epidemic,  and  the  sudden  setting  in  of  cold  afterwards. 

As  I  have  stated  that  malarious  fever  was  known  in 
Mauritius  before  the  outbreak  of  the  late  epidemic,  it  will 
be  necessary  for  me  to  give  some  corroborative  evidence  on 
the  subject.  The  greatest  mortality  in  ordinary  years  has 
always  been  put  down  as  due  to  "  fever."  What  was  this 
fever  ?  I  imagine  some  of  the  cases  must  have  been  cases  of 
remittent  fever,  for  they  evidently  were  not  always  due  to 
town  influences  {Vide  Sanitary  Reports),  Then,  again,  I 
find  that  during  a  period  of  nineteen  years,  but  not  including 
the  last  two  or  three,  there  were  six  admissions  amongst  the 
troops  for  remittent  fever  and  one  death  from  that  disease. 
This  is  a  very  small  proportion,  but  it  is  sufficient  to  point 
to  the  presence  of  malaria,  and  to  make  it  doubtful  whether 
some  of  the  cases  registered  as  Febris  C,  were  not  in  realty 
Febris  R.  In  ray  ward  of  the  Civil  Hospital  I  find  in  the 
year  1865,  four  cases  entered  as  **  Intermittent  Fever," 
and  sixteen  as  "  Bilious  Remittent  Fever,"  besides  a  great 
many  merely  noticed  as  "  fever."     I  believe  now  that  many 
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of  these  were  reaDy  cases  of  remittent  or  intermittent  fever. 
Then  again  dysentery  and  hepatitis  are  well  known  to  have 
had  a  home  in  Maaritias  for  a  very  long  time ;  these  dis- 
eases are  also  equally  well  known  to  be  Tery  constant  com- 
panions of  malarious  fevers,  even  if  there  be  no  more  intimate 
tie  between  them. 

In  February  1865,  an  extensive  inundation  took  place, 
which,  as  I  have  before  shown,  would  be  likely  under  cer- 
tain circumstances  to  favour  the  production  of  malaria.  This 
apparently  happened,  for  in  the  following  year  (1866),  I 
find  amongst  my  cases  at  the  Civil  Hospital,  111  entered 
as  intermittent,  and  35  as  bilious  remittent  fever.  During 
the  latter  part  of  the  year  the  long  drought  came.  Now 
these  two  natural  phenomena,  when  taken  together  so  favour- 
able to  the  generation  of  malaria,  might  also  be  said  to 
favour  the  late  partial  failure  of  the  sugar  crop,  and  tend  to 
increase  the  bad  sanitary  condition  of  the  town  of  Port 
Louis. 

In  this  critical  state  of  affairs  the  *^  Deus  ex  machina'* 
descended,  and  so  potent  and  sudden  was  the  mysterious 
influence,  that  the  admissions  of  intermittent  and  remittent 
fever  into  any  section  of  the  Civil  Hospital  during  the 
month  of  January  (1867),  were  almost  as  numerous  as  those 
during  the  whole  of  the  previous  year. 
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Mr.  President  and  Gentlemen, — The  keen  and  lively  in- 
terest which  you  have  exhibited  in  the  Mauritius  epidemic, 
and  the  flattering  manner  in  which  my  presence  among  you 
was  noticed  on  a  former  occasion,  render  it  a  matter  of  pleas- 
ing duty  on  my  part  to  redeem  the  pledge  I  then  made  of 
giving  you  the  results  of  my  observations  on  one  of  the 
greatest  visitations  which  has  ever  affected  any  country  on 
the  surface  of  the  globe.  And  certainly,  nowhere  than  in 
the  midst  of  your  Society,  which  stands  so  prominent  in  the 
investigation  of  the  laws  which  influence  disease,  could  I  find 
a  better  opportunity  of  attempting  to  point  out  the  curious 
phenomena  which  were  conspicuous  in  that  epidemic,  and 
the  discussion  of  which  cannot  but  throw  some  light  in  the 
elucidation  of  some  of  the  facts  connected  with  that  great  and 
mysterious  entity  which  we  call  fever. 

The  accounts  which  have  reached  England  seem  to  be  so 
incomplete,  and  the  descriptions  of  the  origin  and  progress, 
and  even  nature,  of  the  disease,  which  has  spread  such  desola- 
tion in  every  rank  of  the  population  of  Mauritius,  give  such 
a  faint  notion  of  the  real  extent  of  our  misery,  that  I  trust  it 
will  not  require  any  apology  on  my  part,  in  order  to  make 
the  details  in  which  I  am  going  to  enter  more  fully  under- 
stood, if  I  give  you  a  short  topographical  sketch  of  the  island 
in  general,  and  of  Port  Louis,  its  chief  town,  more  in  par- 
ticular. In  so  doing,  you  will  be  better  enabled  to  arrive  at 
a  correct  conclusion  respecting  the  physical  condition  of  the 
country,  and  the  peculiar  agencies  which  had  been  at  work 
for  years  past,  and  contributed  in  no  small  degree  to  render 
one  of  the  most  beautiful  colonies  of  the  British  Empire,  and 
one  of  the  healthiest  climates  in  the  world,  a  nidus  of  disease 
and  a  source  of  terror  to  its  inhabitants. 

Situated  in  the  Indian  Ocean,  in  the  parallel  of  20deg. 
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9  min.  43  sec.  of  south  latitude,  and  55  deg.  7  min.  30  sec.  of 
east  longitude,  Mauritius  was  discovered  in   1507  by  the 
Portuguese  under  Don  Pedro  Mascarenhas,  who  called  it 
**  Cerne'^ ;  but  it  seems  that  they  did  not  attach  much  im- 
portance to  the  new  country,  for  they  soon  left  it.     In  1598 
it  was  visited  by  some  Dutch  navigators^  under  the  com- 
mand of  Cornelius  Van  Neck,  who  gave  it  the  name  of  Mau- 
ritius, from  Maurice  de  Nassau,  the   then  Stadtholder  of 
Holland.    The  period  of  the  Dutch  occupancy  was  not  long, 
for  they  abandoned  the  island  in  1712.     On  the  28th  of  Sep- 
tember, 1715,  the  French,  under  Guillaume  Dufresne,  came 
to  take  possession  of  it,  and  called  it  the  Isle  of  France,  by 
which  name  it  is  known  up  to  the  present  day.     In  their 
hands  the  colony  gradually  rose  in  importance ;  and  under 
the  governorship  of  the  celebrated  Mahe  de  Labrudonnais,  it 
soon  acquired  a  great  renown  for  its  commerce,  healthiness, 
and  produce  (chiefly  spices).     The  filibustering  expeditions 
which   started  from  the  little  island  caused,  however,  such 
ruin  and  havoc  to  the  British  settlements  and  shipping  in 
India,  that  the  conquest  of  the  island  was  determined  upon 
and  effected  in  1810.     Since  then  it  has  remained  a  British 
possession.     It  will  be  out  of  place  to  relate  here  the  many 
critical  days  through  which  Mauritius  passed  before  it  at- 
tained its  present  position.     The  emancipation  of  the  slaves 
which  the  energy  of  the  great  Wilberforce  procured  at  last 
for  the  British  colonies,   seemed  to  slacken  for  a  time  the 
progress  of  the  new   settlement ;    but  gradually,  with   the 
introduction  of  free  labour  from  India,  the  staple  production 
of  the  country,  sugar,  soon  assumed  vast  proportions.     Its 
commerce  extended  its  ramifications  far  and  wide,  and  thou- 
sands of  ships  flocked  into  its  magnificent  harbour  to  bring 
the  produce  of  the  different  quarters  of  the  globe,  or  to  seek 
a  refuge  against  the  cyclones  which  seem  to  be  the  apanage 
of  all  tropical  countries. 

The  island  cannot  boast  of  any  considerable  magnitude. 
Ovoid  in  form,  it  extends  over  70  miles  from  north  to  south, 
and  its  breadth  from  east  to  west  is  30  miles.  Its  superficial 
area  is  of  43^,680  acres,  and  its  soil  gradually  rises  almost 
uniformly  from  the  shore  to  a  point  2067  ft.  above  the  level 
of  the  sea,  which  is  called  the  *^  Piton  du  Milieu."  This 
point  is  not,  however,  the  highest  in  the  island,  for  there  is 
another  in  the  Black  District  which  has  an  elevation  of 
2902  ft. 

Mauritius  is  essentially  a  mountainous  country,  and  the 
sharp  outline  of  the  different  ranges,  which  stand  out  in  bold 
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relief  in  its  fine  azure  sky^  gives  to  the  island  an  appearance 
of  picturesqueness  seldom  to  be  surpassed.  It  is  rather 
difficult  to  describe  these  ranges,  but  for  the  sake  of  con- 
venience, I  shall  confine  myself  to  two  of  the  principal.  The 
first,  which  serves  as  a  natural  frontier  to  the  town  of  Port 
Louis,  g^nd  seems  to  emerge  from  two  great  centres,  the 
"  Pouce  "  and  the  **  Peter  Both,"  extends  from  east  to  west 
as  far  as  "  Morne  Brabant."  The  second  chain  has  a  south- 
easterly direction,  acts  as  a  boundary  to  Grand  Port,  and 
comprises  the  "  Terre  Rouge  ''  mountain,  the  **  Camisard," 
the  "  Creolis"  mountain,  and  by  continuation  the  "  Bamboo 
mountain."  These  two  ranges,  by  means  of  intermediate 
and  secondary  hills,  seem  to  encircle  the  island  with  a  belt  of 
basalt.  By  their  conformation,  and  especially  by  the  wide 
space  which  is  left  open  in  the  centre  of  the  island,  they 
seem  to  give  additional  evidence  to  the  theory  which  ascribes 
Mauritius,  and  its  sister  island  Reunion,  to  be  two  portions 
of  a  vast  continent  probably  connected  with  Madagascar,  and 
which  would  have  been  rent  asunder  by  one  of  those  subter- 
ranean convulsions  which  took  place  long  before  our  age. 
This  theory,  however  hazardous,  is  likewise  supported  by 
the  existence  of  a  volcano  still  burning  at  Reunion,  and 
enormous  blocks  of  lava  occasionally  to  be  encountered  in 
the  lowlands  of  Mauritius. 

The  country  is  beautifully  intersected  by  rivers,  or,  more 
properly,  large  streams,  the  water  of  which  is  excellent,  and 
without  an  undue  proportion  of  earthy  salts  or  organic  im- 
purities. Among  the  principal  are — the  Grand  river,  which 
supplies,  in  great  measure,  the  wants  of  the  town  of  Port 
Louis ;  the  Grand  river,  south-east,  the  source  of  which  lies 
at  the  foot  of  the  Camisard ;  the  River  of  the  Post,  which 
separates  Grand  Port  from  Savanne;  the  river  "La  Chaux," 
which  supplies  the  town  or  village  of  Mahebourg.  To  these 
rivers  we  must  add  a  few  others  of  no  inconsiderable  magni- 
tude, which  traverse  some  of  the  most  important  sugar 
estates.  In  the  centre  of  the  island  is  a  vast  lake,  which  is 
called  the  **  Grand  Basin,"  and  is  supposed  to  be  the  crater 
of  an  extinct  volcano.  This  'vast  sheet  of  water,  which  is 
never  dry,  of  high  specific  gravity,  in  perhaps  the  most  ele- 
vated part  of  the  country,  is  unrivalled  for  its  picturesque- 
ness and  beauty.  Surrounded  as  it  is  by  trees  of  enormous 
dimensions,  rising  one  above  another,  with  foliage  of  the 
most  exquisite  shapes  and  colours,  it  shows  to  its  fullest 
extent  the  exuberant  vegetation  of  a  tropical  clime.  Ferns 
and  orchids  sprout  from  every  nook  ;  wild  flowers  send  forth 
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their  sweet  fragrance ;  mosses  of  the  most  delicate  hues 
spread  their  velvety  covering  on  the  weather-worn  rocks ; 
and  sometimes  amid  the  thickets  naturally  formed  by  the 
thousands  of  climbers,  which  twine  in  every  direction,  the 
startled  deer,  surprised  in  their  solitude,  show  their  carious 
shaped  antlers,  and  give  additional  beauty  to  the  scene. 

Encircled  by  reefs  which  project  far  and  wide  into  the  sea, 
the  shores  of  the  island,  with  few  exceptions,  are  all  sandy, 
steep  towards  the  south,  and  more  level  in  other  directions. 
At  short  distances  are  coral  islands,  which  in  their  slow  but 
progressive  formation,  seek  a  sort  of  natural  connection  with 
each  other,  and  which  may  probably,  in  times  not  far  distant^ 
enlarge  the  superficial  area  of  the  island.  At  the  entrance 
of  Port  Louis  harbour  are  several  lagoons,  which  show  the 
tenacity  of  the  hard-working  zoophytes.  Flat  and  Gabriel 
islands,  situated  at  the  north-eastern  part  of  Mauritius,  no 
doubt  owe  their  origin  to  the  labours  of  these  indefatigable 
artizans. 

In  several  places  around  the  coast  are  creeks  or  bays, 
which  can  admit  large  ships.  Tombeau  Bay,  so  much  known 
from  the  immortal  author  of  Paul  and  Virginia^  is  both 
beautiful  and  safe.  In  1864,  Admiral  Keppel  moored  there 
two  men-of-war,  the  Brisk  and  the  flag-ship  Forte,  of  three 
thousand  tons.  Grand  Bay  to  the  north  and  Jacolet  Bay  to 
the  south  of  the  island,  are,  if  not  larger,  equally  safe.  Port 
Louis  and  Port  Victoria,  at  Mahebourg,  are,  however,  the 
most  important  for  the  shipping.  The  former  is  situated  to 
the  south-west  of  Mauritius,  and  by  its  dimensions,  its 
safety,  its  commodious  docks,  and  the  advantages  which  it 
offers  in  every  respect,  has  acquired  a  far-famed  celebrity. 
Placed  in  the  line  of  passage  of  vessels  bound  to  the  east- 
ward, and  in  the  track  of  the  cyclones  which  pervade  the 
Indian  Ocean,  its  geographical  position  has  rendered  it  a 
favourite  place  of  resort  to  the  shipping  of  all  nations, 
whether  for  reference  or  refuge.  It  is  certainly  a  matter  of 
regret  that  Mauritius  could  not  be  made  a  naval  station  for 
the  ships  of  Her  Majesty.  The  enormous  sums  which  have 
been  lavished  in  the  building  of  fortifications  would  have 
amply  sufficed  for  a  few  men-of-war,  far  more  useful  in  times 
of  emergency  than  a  large  body  of  soldiers. 

Port  Victoria,  on  the  other  hand,  though  important  during 
the  French  occupancy,  has  dwindled  into  comparative  insig- 
nificance, on  account  of  the  difficulty  which  ships  experience 
in  sailing  out,  the  wind  being  generally  from  the  south-east 
during  the  greater  portion  of  the  year. 
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The  seasons  are  not  so  distinctly  marked  that  we  can  give 
them  the  division  which  is  usually  adopted  in  Europe.  Our 
winter  is  nothing  but  spring,  which  lasts  six  months ;  and 
our  summer,  which  constitutes  the  other  portion  of  the  year, 
is  called  the  rainy,  or  rather  the  hurricane  season. 

This  latter  season  begins  properly  on  the  1st  of  December 
and  ends  on  the  1st  of  April.  It  is  hot,  moist,  and  stormy. 
Hurricanes  are  generally  plentiful,  and  sickness  prevalent. 

From  the  Ist  of  May  to  the  30th  of  November,  the  tem- 
perature is  mild  and  agreeable.  It  is  the  time  for  amuse- 
ments, theatres,  races,  and  balls,  and  also  that  for  cutting 
down  the  canes  and  making  sugar. 

From  numerous  observations,  continued  over  a  number  of 
years,  it  is  found  that  the  barometric  tension  seems  to  be 
higher  in  July  and  August,  and  reaches  its  minimum  in 
January  and  February  :  high  with  southerly,  and  low  with 
northerly  winds. 

The  thermometer,  on  the  other  hand,  reaches  its  maximum 
in  January  and  February,  and  its  minimum  in  July  and 
August.  Our  mean  temperature  in  summer  is  generally 
84  deg.,  but  last*year,  in  January,  the  thermometer  stood  for 
several  days  at  92  deg.  in  the  shade.  In  the  cold  months,  the 
temperature  is  about  76  deg.  in  Port  Louis,  but  at  Curepipe, 
which  is  nearly  1800  ft.  above  the  level  of  the  sea,  the  ther- 
mometer sometimes  falls  as  low  as  54 deg.  in  July  and  August. 

It  seems  from  observations  taken  a  hundred  years  ago  by 
M.  Lillet,  an  officer  of  the  French  Royal  Engineers,  that 
the  temperature  has  not  varied  much,  though  the  island  has 
been  stripped — too.  recklessly,  I  must  own  it — of  the  forests 
which  formerly  covered  its  soil ;  but  there  is  certainly  a 
diminution  in  the  rainfall,  a  fact  which  must  tell  in  favour  of 
the  theory  that  they  induce  rain,  and  consequently  favour 
moisture. 

In  1790,  in  the  month  of  January,  with  a  barometric  pres- 
sure at  28  deg.,  there  fell  6*3  in.  of  rain  ;  whilst  in  January 
of  last  year,  barometer  at  30  deg.,  there  were  only  8J^  in.  of 

rainfall. 

The  island  is  divided  into  nine  districts,  of  which  Flacq, 
Riviere  du  Rempart,  Pamplemousses,  and  Port  Louis,  being 
freely  exposed  to  the  south-east  trades,  are  called  Windward 
Districts  ;  Grand  Port,  Savanne,  and  Black  River,  Leeward 
Districts;  and  Plaines  Wilhems  and  Moka,  being  in  the 
centre  of  the  country,  are  called  Midland  Districts. 

The  estimated  population  of  Mauritius  at  the  end  of  1866 
was  about  342,000  inhabitants,  thus  distributed  : 
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Windward  Districts    ....     210,000 

Leeward 80,000 

Midland 52,000 

That  population  is  mixed  and  composed  of  many  hetero- 
geneous elements ;  for  the  sake  of  convenience,  I  shall  state 
that  a  little  more  than  one-fifth  compose  the  general  popula- 
tion (Europeans  and  Creoles,  either  white  or  coloured),  a 
little  less  than  another  one-fifth  the  ex-apprentice  popula- 
tion, and  that  the  Indians  make  up  the  remaining  three- 
fifths. 

Taking  in  consideration  the  extent  of  the  island,  we  find 
there  is  about  an  acre  and  a-third  of  land  for  each  inha- 
bitant, but  the  population  is  far  from  being  thus  uniformly 
distributed  :  there  are  vast  tracts  of  land,  which  are  either 
laying  waste  and  uncultivated,  or  kept  as  forests  for  the 
hunting  of  deer ;  while  there  are  some  parts  favourable  for 
culture  or  trade  which  attract  considerable  masses  of  popu- 
lation. Fort  Louis,  for  example,  had  more  than  80,000  in- 
habitants at  the  beginning  of  1867. 

Fort  Louis  is  built  in  a  valley  which  to  all  appearances  is 
of  alluvial  formation,  its  area  consisting  of  nothing  less  than 
immense  deposits  of  vegetable  earth  congregated  together 
by  the  work  of  ages  or  the  labour  of  man.  No  sedimentary 
or  metamorphic  rocks  are  found  in  its  substance,  and  the 
total  absence  of  regular  strata  unmistakably  points  to  the 
true  volcanic  origin  of  the  island,  and  leaves  no  doubt  that 
the  bed  of  Fort  Louis  is  nothing  else  but  the  matter  washed 
down  from  the  higher  lands  mixed  up  with  the  detritus  of 
the  coral  reefs  along  the  coast. 

From  east  to  west  a  beautiful  chain  of  mountains  encircles 
the  town  with  a  belt  of  basalt ;  these  mountains  temper  the 
violence  of  the  trade  winds,  and  when  they  were  covered 
with  trees,  they  kept  up  an  agreeable  temperature  in  the 
vast  valley  which  constitutes  the  town.  At  the  present  time 
the  reverberation  of  the  sun  on  their  barren  slopes  seems  to 
increase  the  intense  heat  for  which  the  months  of  January 
and  February  are  generally  remarkable. 

First,  and  at  the  north-eastern  extremity  of,  and  imme- 
diately to  windward  of  the  town,  there  is  the  Roche  Bois 
Cemetery  where  thousands  of  bodies  have  been  buried ;  the 
establishment  of  the  **  Engrais  Mauricien,"  where  the  most 
disgusting  products  of  the  sewage  of  the  town  are  allowed  to 
putrefy  in  large  open  cisterns  freely  exposed  to  the  air ;  the 
establishment  of  Mr.  Garbert,  who  introduced  peat  charcoal  in 
Mauritius  for  the  disinfection  of  faecal  matters,  and  managed 
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to  get  a  patent  for  his  process;  and,  immediately  behind,  the 
slaughter-house,  where  all  the  cattle  destined  for  the  main- 
tenance of  the  inhabitants  of  Port  Louis,  and  some  of  the  sur- 
rounding country  districts,  are  daily  killed.  To  complete  this 
part  of  the  picture,  the  "Mer  Rouge,'*  a  sort  of  creek  or  lagoon, 
receives  direct  the  liquid,  and  sometimes  the  solid, refuse  of  the 
"Engrais  Mauricien,"the  filtrations  of  the  Roche  Bois  Ceme- 
tery, and  through  the  Bassin  Saucet  the  residues  of  the 
slavUghter-house  and  the  washings  of  Mr.  Garbert^s  bags  and 
tubs.  These  products,  which  have  been  accumulating  for 
years  past,  prevented  from  being  wafted  out  into  the  open 
sea  by  the  rising  fringe  of  coral  reefs,  constitute  large  areas 
of  soft  mud  which  decompose  in  the  sun,  and  from  which 
clouds  of  mist  may  be  seen  arising  at  the  first  dawn  of  day. 
As  we  come  nearer,  we  meet  with  huge  heaps  of  rubbish  re- 
sulting from  the  scavangering  of  the  town,  partly  burnt  and 
partly  undergoing  a  slow  fermentation.  Nearer  still  we 
come  to  the  Albion  Dock,  a  grand  conception  in  a  commer- 
cial point  of  view,  but  a  pitiful  result  for  the  health  of  the 
town,  for  the  brook  which  once  served  as  a  natural  outlet 
for  the  eastern  part  of  Port  Louis,  has  been  diverted  from  its 
course  to  enlarge  the  area  of  the  dock,  and  can  now  scarcely 
empty  itself  into  the  sea.  Nearer  again,  we  find  the  Fan- 
faron,  which  formerly  held  ships  of  war  and  large  East 
India  merchantmen ;  the  Immigration  Depdt,  with  its  floating 
population  of  upwards  of  one  thousand  Coolies  at  times ,  the 
civil  and  military  hospitals,  and  the  Bank's  Hall,  or  Las- 
cars' quarters  of  the  Port  Department. 

If  from  the  eastern  we  pass  now  to  the  western  part  of 
the  town,  following  the  sea-shore,  we  meet  with  another 
intramural  cemetery,  which  has  been  three  times  enlarged ; 
the  establishment  of  the  Gas  Company,  with  few  or  no  out- 
lets for  its  residues;  the  village  of  Cassis,  situated  in  a 
marshy  and  sandy  ground ;  immense  masses  of  scavenging 
still  undergoing  slow  putrefaction,  tanneries,  and  Indian 
camps  belonging  to  trading  companies  in  the  town. 

Then  the  Caudan  (the  Royal  Engineers'  quarters)  ;  the 
railway,  placed,  as  it  were,  in  the  mud,  accumulated  from 
time  immemorial  at  the  deltas  of  the  Pouce  and  La  Butte 
streams.  Then,  following  the  edge  of  the  mountain  slope, 
innumerable  huts,  belonging  to  the  remains  of  the  ex-appren- 
tice population,  and  surrounded  by  insuperable  hedges  of 
cactus,  which  act  as  receptacles  for  the  filth  of  that  part  of 
the  town  ;  Champ  Delort,the  Tranquebar,  the  Pouce  Valley, 
and  Champ  de  Mars,  where  by  the  side  of  elegant  villas  can 
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be  seen  thousands  of  huts,  inhabited  by  Indians  heaped  upon 
each  other,  grovelling  in  filth,  and  preserving,  with  a  reli- 
gious enthusiasm,  the  primitive  habits  of  the  countries  where 
they  were  born. 

In  several  parts  of  the  town  there  existed  formerly  nume- 
rous streams,  or,  as  they  are  called  in  Mauritius,  "ruis- 
seaux,"  made  by  nature  to  convey  to  the  sea  the  surplus 
rain-water  which  used  to  fall  over  the  town  at  certain  seasons 
of  the  year.  But  this  was  not  their  only  use.  They  consti- 
tuted also  the  main  natural  drainage  channels  of  the  town ; 
and  as  long  as  their  waters  followed  an  inclined  plane,  and 
went  straight  to  the  sea,  the  process  of  purification  went  on, 
unobserved,  unheeded,  and,  I  may  say,  unseen. 

These  streams,  as  the  population  of  the  town  kept  on  in- 
creasing, were  polluted :  they  became  the  receptacles  of 
ordure,  and  gave  off  the  most  offensive  emanations.  At  this 
juncture  of  affairs,  the  deplorable  effect  of  trusting  to  persons 
with  little  or  no  engineering  skill  was  most  conspicuous. 
Instead  of  applying  to  this  state  of  matters  the  appropriate 
remedies,  others  were  resorted  to;  some  of  these  streams  were 
blocked  up  and  filled  with  large  masses  of  stones  and  heaps 
of  rubbish,  products  of  scavengering,  and  enormous  quantities 
of  cactus  which  had  been  cut  down  for  the  purpose  of  sani- 
tary improvement ;  others,  such  as  those  of  Labutte  and 
Pouce,  were  diverted  from  their  natural  courses,  and  made 
room  either  for  the  railway,  or  the  Mauritius  and  Albion 
Docks. 

The  consequences  of  this  mode  of  procedure  are  every  day 
becoming  more  apparent.  As  soon  as  the  rainy  season  sets 
in,  the  fears  of  inundations  are  entertained,  and  the  disastrous 
effects  of  the  torrential  rains  of  February  1864  are  still  vivid 
to  every  mind. 

Besides  the  manifest  evidence  that  there  is  no  direct  out- 
let for  the  surplus  rainfall,  there  are  also  most  palpable 
proofs  that  the  sewage  of  houses  stands  in  the  same  predica- 
ment. Few  houses  in  Port  Louis  can  boast  of  well  constructed 
drains.  So  little  regard  seems  to  be  paid  to  level  or  incline, 
that  large  cloacae,  full  of  stagnant  and  foetid  water,  are  seen 
in  courtyards,  and  show  in  innumerable  instances  the  most 
disgusting  products  of  sewage.  These  cloacse  are,  however, 
unfortunately  not  confined  exclusively  to  the  courtyards  of 
houses :  they  may  be  seen  in  some  of  the  most  frequented 
streets  of  Port  Louis,  and  in  the  suburbs,  and  localities 
where  great  numbers  of  Indians  are  congregated  together. 
They  offer  a  most  unpleasant  sight. 
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The  accumulation  of  the  surface  drainage  of  houses  and 
the  surplus  rainfall  and  pipe-water  has  resulted  in  the  collec- 
tion of  an  enormous  quantity  of  fluid,  which  lies  stagnant  in 
the  subsoil  of  the  town,  and  which,  for  the  reasons  I  have 
mentioned  above,  must  keep  the  soil  in  a  continuous  state  of 
moisture. 

The  diseases  which  are  generally  prevalent  in  Mauritius 
are  measles,  chicken-pox,  and  common  ephemeral  fever  in 
the  summer,  and  remittent  or  typhoid  fevers  at  all  seasons. 

It  is  difficult  to  give  even  an  approximate  ratio  of  mor- 
tality from  these  diseases,  as  many  are  registered  under  dif- 
ferent designations,  and  certificates  of  the  causes  of  death 
are  not  required  by  law.  The  various  epidemics  of  cholera 
and  the  last  visitations  from  fever  have  told  heavily  on  the 
population  of  Mauritius,  and  very  few  years  would  suffice  to 
exterminate  all  its  inhabitants  if  the  rate  of  48  per  1000  in 
ordinary  times  is  allowed  to  go  on. 

The  bilious  remittent  fever  of  India,  so  well  described  by 
Morehead,  Sir  Ranald  Martin,  and  other  writers  on  Indian 
diseases,  is  generally  ascribed  to  a  malarious  origin,  and  held 
to  be  not  communicable  from  person  to  person.  This  notion, 
which  undoubtedly  holds  good  for  India,  has  been  found  un- 
tenable for  Mauritius,  where  its  communicability,  its  infec- 
tiousness, and  its  appearance  in  localities  entirely  free  from 
malaria  have  been  traced  with  the  greatest  discrimination. 
Whilst  some  medical  men  in  the  island  are  anxious  to  give 
the  disease  a  place  in  systematic  nomenclature,  the  popula- 
tion of  Mauritius  commonly  term  it  the  Bombay  fever, 
from  the  notion  that  it  was  originally  imported  from  that 
presidency.  In  1863,  at  the  request  of  the  acting  governor 
of  Mauritius,  I  undertook  some  researches  on  the  nature 
of  that  fever,  and  the  results  of  my  observations  were  em- 
bodied in  a  report  which  I  submitted  to  Government  in 
the  early  part  of  1864.  I  confined  myself  to  three  points  : 
1.  The  etiology;  2.  The  symptomalogy;  and  3.  The  treat- 
ment of  the  disease. 

I  found  that  the  existence  of  the  fever  could  be  traced 
in  the  colony  as  far  back  as  1838,  and  that  it  was  chiefly 
localised  among  the  Indian  population,  especially  in  the 
wretched  huts  which  constitute  the  camps  of  sugar  estates. 
Slow  at  times  in  its  progress,  it  broke  out  on  several  occa- 
sions with  remarkable  virulence,  and  caused  great  mortality. 
But  the  belief  that  it  was  an  exclusively  Indian  disease  was 
so  universal,  that  though  several  instances  took  place  among 
the  general  population,  it  attracted  but  very  little  attention. 
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By  a  comparison  of  the  symptoms  which  were  seen  in 
Mauritius,  and  those  which  were  described  as  occurring  in 
India,  most  notable  distinctions  were  found  which  showed 
certainly  some  signs  of  similarity,  but  pointed  in  an  especial 
manner  to  a  difference  not  only  in  degree,  but  also  in  kind. 
It  was  the  difficulty  which  I  experienced  in  finding  an  ap- 
propriate and,  at  the  same  time,  a  legitimate  name  for  it, 
that  I  was  induced  to  retain  its  popular  appellation  of 
Bombay  fever,  however  unscientific  that  name  could  ap- 
pear. The  characters  which  it  exhibited  were  not  so  marked 
as  to  make  it  a  specific  fever  ;  but  it  seemed  to  me  to  partake 
so  much  of  the  true  nature  of  typhus,  that  I  described  the 
Bombay  fever  as  a  modification  of  that  disease.  In  fact, 
when  it  was  introduced  in  the  island  of  Reunion  by  a  batch 
of  Coolies  arriving  from  Calcutta  on  board  the  Eastern 
Empire,  the  French  authorities  were  unanimous  in  calling  it 
contagious  typhus.  It  stopped  soon  in  that  colony,  because 
energetic  measures  were  adopted  with  regard  to  the  sick ; 
but  it  continued  to  extend  its  ravages  in  Mauritius,  because 
for  us  it  was  the  pure  bilious  remittent  of  India,  a  malarious 
fever,  and  consequently  not  communicable. 

The  reasons  which  led  me  to  consider  the  Bombay  fever 
as  a  modification  of  the  true  typhus  were  the  following : — 
1.  The  suddenness  of  the  attack.  An  individual  in  robust 
health  is  stricken  down  generally  after  a  full  meal ;  his  skin 
gets  hot,  his  face  flushed,  conjunctivae  congested,  eyes  suf- 
ifused,  the  pulse  rises  considerably,  the  heart's  action  be- 
comes excited,  the  respiration  hurried,  and  the  pupils 
contracted.  When  not  immediately  attended  to,  these 
symptoms  soon  give  rise  to  others  of  a  more  distressing 
nature ;  delirium  sets  in,  sometimes  low  and  muttering, 
sometimes  loud  and  noisy;  the  face  and  extremities  be- 
come livid,  a  profuse  sweating  comes  over  the  surface,  with 
cold  breath  and  a  weak,  fluttering  pulse.  Then  there  is  a 
feeling  of  intense  prostration,  pain  in  the  back  and  loins,  the 
muscles  are  set  into  twitches,  tendons  are  contracted,  and 
after  twenty  or  thirty  hours  the  poor  sufferer  dies  in  a  state 
of  collapse  resembling  that  of  cholera,  with  the  exception 
that  in  the  latter  disease  the  functions  of  the  brain  remain 
unaltered,  whilst  the  patient  in  Bombay  fever  loses  his  con- 
sciousness from  the  very  first  commencement  of  the  attack. 

2.  The  continued  type  of  the  fever.  Whilst  the  bilious 
remittent  of  India  is  characterised  by  remissions  of  some 
kind,  the  Bombay  fever  seldom  offers'  any  of  these* 

8.  The  breaking  out  of  the  fever  at  all  seasons,  and  under 
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tHe  same  conditions  which  are  favourable  to  the  propagation 
of  typhus. 

The  bilious  remittent  is  known  to  be  prevalent  in  localities 
where  malaria  undoubtedly  exists,  and  only  shows  itself  at 
certain  times  of  the  year,  when  the  elements  of  malarious 
generation  are  rife.  In  Mauritius,  on  the  contrary,  the 
Bombay  fever  will  break  out  in  the  cold  and  bracing  winter, 
or  in  the  hot  and  sultry  summer,  in  low  and  humid  grounds, 
as  well  as  in  the  dry  and  elevated  parts  of  the  island, 
where  cholera  never  showed  itself.  It  has  no  power  of  se- 
lection ;  and,  unlike  yellow  fever,  it  does  not  attack  new 
arrivals,  but  dashes  at  the  old  residents  of  the  country, 
sometimes  selecting  for  its  victims  one  class  of  Indians  in  a 
camp,  playing  the  greatest  havoc  with  them,  and  leaving  the 
others  in  a  state  of  comparative  immunity ;  taking  the  hale 
and  strong  instead  of  the  weak  and  effeminate ;  leaving  the 
Bombay  Coolie,  fond  of  vegetables,  or  the  abstemious  Cal- 
cutta, to  strike  down  the  vigorous  Madrasese,  so  remarkable 
for  his  European  propensities,  his  free  living,  and  great 
relish  of  animal  food. 

4.  Bilious  remittent  fever,  as  all  malarious  fevers  are,  is 
amenable  to  treatment  by  quinine ;  the  Bombay  fever  of 
Mauritius  is  not.  Haemorrhages  are  frequent  with  us,  whilst 
in  the  true  bilious  remittent  that  phenomenon  is  generally 
absent. 

To  sum*  up :  the  tendency  of  the  disease  to  run  a  certain 
course  (fifteen  to  twenty- three  days) ;  its  continuous  type,  its 
communicability  from  person  to  person,  so  well  traced,  not 
only  in  Indian  camps,  on  board  Coolie  vessels,  or  in  gaols, 
and  its  breaking  out  when  there  were  conditions  of  insalu- 
brity favourable  for  its  spread,  led  me  to  the  conclusion  that 
we  had  to  deal  with  a  form  of  typhus  fever,  as  deadly  in  its 
effects,  and  modified  so  far  as  there  was  no  eruption  to  be 
seen  on  the  patients. 

The  existence  of  a  formidable  disease  being  thus,  I  trust, 
amply  established,  it  is  easy  to  imagine  that  every  year  the 
number  of  cases  increased  amazingly ;  and,  as  I  said  before, 
the  returns  of  mortality,  if  kept  on  the  same  scientific  prin- 
ciples as  those  adopted  by  the  Registrar-General  of  £ngland, 
would  tell  volumes  on  that  score. 

In  January,  1 866,  the  proprietor  of  the  Albion  estate,  situated 
in  the  district  of  Black  River,  determined  on  using  for  manure 
the  mud  which  had  been  accumulating  for  years  past  in  some 
marshes  close  to  the  sea-side;  and  the  quantity  of  decomposing 
animal  and  vegetable  matter  which  was  exposed  to  the  sun 
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on  that  occasion  was  indeed  very  large.  Whilst  the  opera- 
tion was  being  carried  on,  numerous  cases  of  fever  declared 
themselves,  not  only  among  the  Indians  engaged  in  that 
work,  but  also  among  those  of  the  neighbouring  estate,  Gros 
Cailloux.  The  type  of  the  fever  was  generally  referred  to 
that  of  the  common  Bombay  fever,  and  I  am  not  aware  that 
any  other  than  the  usual  measure  of  unroofing  and  burning 
the  huts  where  the  Indians  lived  was  adopted.  It  would 
have  no  doubt  advanced  the  interest  of  science  to  have 
ascertained  whether  fever  had  existed  in  the  camps  before 
the  clearing  up  of  the  marsh,  or  whether  the  latter  was  the 
exciting  cause  of  the  outbreak.  I  am  alluding  to  this  point 
here,  because  it  was  believed  that  the  epidemic  of  Port 
Louis  was  due  mainly  to  that  cause,  and  to  the  inundation 
of  February  1 864.  It  is  impossible  for  me  to  join  in  this 
opinion  :  the  details  I  have  been  laying  before  you,  and  the 
results  of  my  practice,  lead  to  a  different  conclusion ;  and, 
besides,  the  numerous  cases  I  attended  in  the  several  classes 
of  the  community  in  the  town,  long  before  that  period,  led 
me  to  consider  more  than  once  that  number  a  fair  quota  of 
an  epidemic  slowly  preparing  itself  for  all  outbreak. 

Since  October  1866,  the  weather  had  been  getting  hotter 
and  hotter,  and  in  January  1867  the  heat  was  so  intolerable, 
that  fears  of  a  severe  drought,  which  would  have  ruined  our 
plantations,  were  entertained  by  many.  The  high  price  of 
our  staple  food,  rice,  had  weighed  heavily  on  the  poorer 
classes  of  society,  and  a  feeling  of  distress  betrayed  itself 
everywhere.  The  rainfall  was  very  scanty,  and  the  wind 
generally  blowing  from  the  westward,  seemed  to  strike 
against  the  range  of  mountains  which  surround  the  town, 
and  prevent  all  terrestrial  radiation.  The  electric  tension 
was  at  its  minimum,  and  the  leaden  sky  which  hung  over 
the  town  was  overpowering. 

It  was  at  this  time  that  hundreds  of  Indians,  whose  con- 
tracts of  service  had  expired,  and  finding  no  employment  on 
sugar  estates  owing  to  the  financial  difficulties  of  the  planters, 
flocked  into  the  town,  or  settled  themselves  in  the  wretched 
huts  used  as  dwellings  by  that  part  of  the  population  in  the 
suburbs  of  Port  Louis.  These  huts  are  made  up  principally 
of  the  wood  of  cases  that  come  from  Europe  with  merchan- 
dise, covered  with  tin,  and  generally  never  more  than  four 
or  five  feet  in  height.  Some  enterprising  Indian  owns  some- 
times a  dozen  of  these  huts,  and  derives  considerable  profit 
by  underletting  them  to  his  comrades.  Attempts  at  a  regular 
description  of  these  abodes  are  here  vain,  and  one  must  see 
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in  order  to  form  an  opinion  of  these  places,  where  the  most 
primitive  principles  of  salubrity,  and  even  of  self-preserva- 
tion, give  way  to  degradation  and  unrestricted  licentious- 
ness. 

At  that  time,  also,  the  sanitary  state  of  the  town  was  very 
imperfect.  The  gutters  were  replete  with  all  the  sewage 
matter  of  houses,  which  remained  there  stagnant,  covered 
with  green  vegetation,  and  exhaling  rank  and  mephitic 
odours.  The  soil  itself  was  parched  and  dried  up  in  seve- 
ral places,  but  moist  and  damp  where  animal  and  vegetable 
matter  had  been  left  decomposing.  To  add  to  these,  the 
*'  inodore "  carts  were  moving  in  every  direction,  and  at 
every  hour  of  the  day  wafting  in  the  air  the  gaseous  emana- 
tions of  thieir  contents. 

Such  was  the  physical  condition  of  Port  Louis,  when,  in 
the  beginning  of  January  1867,  the  indulgence  in  thefestivi-. 
ties  of  the  new  year,  resulting  in  errors  of  regimen,  changes 
in  food  and  drink,  especially  of  adulterated  fermented  and 
spirituous  liquors,  brought  on  a  remarkable  feature  in  the  me- 
dical constitution  of  the  town.  Cases  were  not,  as  heretofore^ 
isolated  or  confined  to  peculiar  localities,  but  they  broke  out 
in  every  direction  with  wonderful  rapidity,  attacking  whole, 
families,  reducing  them  at  once  to  distress  and  misery.  The 
concomitant  symptoms  of  Bombay  fever  were  no  longer  re- 
cognisable ;  the  type  of  the  disease  was  intermittent,  and  a 
different  mode  of  treatment  became  absolutely  necessary. 

The  new  disease,  for  such  it  was  for  Mauritius,  generally 
began  by  a  frontal  headache,  pain  in  the  loins,  and  weakness 
in  the  limbs ;  there  was  a  feeling  of  lassitude  and  prostra- 
tion, with  frequent  yawning  or  retching ;  then  the  tip  of 
the  nose  and  hands  began  to  get  cold,  the  features  shrunk, 
the  skin  got  bluish,  the  teeth  chattered,  and  the  whole  body 
was  put  in  a  state  of  tremor.  After  some  time  these  symp- 
toms subsided^  a  general  glow  came  over  the  surface,  the 
membrane  of  the  nostrils,  which  felt  dry,  became  moist,  and 
the  skin  quite  warm ;  perspiration  soon  followed,  urine  was 
voided,  and  generally  faeces  passed.  In  most  instances,  the 
patient  felt  quite  well,  and  inclined  to  eat.  These  symptoms 
were  generally  noticed  at  all  periods  of  the  epidemic,  and  in 
all  classes  of  the  population,  and  they  were  especially  notice- 
able after  hot  days  with  westerly  breezes,  and  followed  by 
cold  nights  with  the  wind  from  the  southward. 

This  description  is,  however,  applicable  to  the  first  attack 
only  in  a  mild  form.  If  remedial  means  in  the  shape  of 
antiperiodics  were  not  resorted  to  at  once,  the  attacks  were 
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sure  to  succeed  each  other  with  great  rapidity — to  such  a 
point  that  the  system  soon  became  completely  saturated  with 
the  fever  poison,  and  a  general  cachexia  was  established. 
The  skin  got  very  sallow,  the  conjunctiva  of  a  deep  yellow, 
the  liver  and  spleen  enormously  swollen,  the  tongue  covered 
with  a  thick,  brownish  fur,  and  sometimes  general  anasarca 
or  partial  dropsy  was  seen.  Constipation  was  obstinate  ;  the 
urine  deep-coloured  and  scanty,  tinged  with  bile,  of  high 
specific  gravity  (1.020),  and  almost  in  every  case  albuminous. 
At  this  stage  of  the  disease  so  much  care,  attention,  and  good 
nourishment  were  required  to  keep  up  the  vital  energies,  that 
death  was  the  inevitable  consequence  among  the  poorer  classes 
of  the  community. 

It  was  worthy  of  remark  that,  pain  in  the  right  hypochon- 
driac region  indicated  the  free  use  of  purgatives,  whilst  pain 
in  the  left  hypochondrium  showed  that  the  spleen  was  the 
organ  primarily  attacked,  and  indicated  the  immediate  em- 
ployment  of  quinine.  It  was  by  paying  attention  to  these 
points  that  I  was  enabled  to  get  most  of  my  cases  through 
with  no  little  amount  of  success. 

The  complications  which  were  generally  noticed  were : 
enlargement  of  the  liver  and  spleen,  dysentery,  hseraaturia, 
mania,  oedema  of  the  feet  and  scrotum,  and  in  some  instances » 
paralysis  of  the  lower  extremities.  As  for  the  types  of  the 
disease,  I  found  the  proportion  of  quotidians  ranging  be- 
tween four  to  five,  tertians  two  to  five,  and  quartans  one  to 
five.  About  seventy-five  per  cent,  of  my  cases  had  a  recur- 
rence of  the  disease  after  a  considerable  interval  of  perfect 
freedom,  that  interval  varying  between  a  week  and  a  fort- 
nighty  or  even  two  or  three  months.  These  recurrences 
happened  generally  after  obstinate  constipation,  and  though, 
in  some  cases,  I  could  not  detect  any  signs  of  enlarged  liver 
or  spleen,  they  seemed  to  be  chiefly  due  to  a  mechanical  ob- 
struction of  the  bile-ducts,  for  the  quantity  of  bile  vomited 
in  some  instances  was  enormous. 

In  post  mortem  examinations,  the  following  appearances 
were  found  in  cases  in  which  death  occurred  rapidly :  an  in- 
tense yellow  colouration  of  the  skin,  and  immense  enlarge-^ 
ment  of  the  liver  and  spleen, — the  latter  organ  reduced  to  a 
state  of  pulp.  In  cases  where  cerebral  symptoms  had  been 
prominent,  the  vessels  of  the  dura  mater  were  distended,  the 
surface  of  the  brain  studded  with  minute  reddish  spots  ;  and 
in  the  instances  where  convulsions  had  taken  place,  there 
was  a  quantity  of  yellowish  fluid  in  the  ventricles  of  the  brain. 
In  almost  every  case  which  I  examined^the  gall-bladder  was 
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full  of  a  thick^  viscid  fluid,  the  liver  hard,  and  evidently 
paralysed  in  its  functions. 

From  an  examination  of  the  facts  which  I  have  brought 
before  you,  gentlemen,  you  will  see  that  in  the  fever  of 
Mauritius  two  forms  of  disease  were  apparent :  one,  the  en* 
demic,  or  ordinary, which  showed  the  concomitant  phenomena 
of  typhus  fever,  and  which  we  owe,  no  doubt,  to  overcrowd- 
ing, filth,  and  the  pestilential  emanations  of  our  two  ceme- 
teries ;  and  the  other,  the  true  intermittent,  which  mainly 
owed  its  origin  to  the  quantity  of  water  concentrated  in  the 
subsoil  of  the  town  of  Fort  Louis,  and  which,  coming  in  con- 
tact with  the  immense  masses  of  vegetable  and  animal  matter 
which  had  been  heaped  up  in  several  localities,  produced 
the  marsh-poison  in  its  genuine  form.  In  other  words,  the 
endemic  fever  of  Mauritius  has  both  a  vegetable  and  animal 
poison  in  its  production,  whilst  the  epidemic  of  1867  owed 
its  origin  to  a  poison  of  an  entirely  vegetable  nature. 

It  is  not  my  intention  here  to  enter  into  a  geological  dis- 
sertation to  prove  that  Mauritius  has  undergone  in  some 
parts  of  its  crust  a  process  either  of  elevation  or  of  subsi- 
dence :  the  elucidation  of  that  point  would  necessitate  re- 
searches far  beyond  my  power.  But  one  fact,  which  I  can- 
not withhold  from  stating,  is,  that  the  coral  reefs  which  are 
springing  up  all  around  the  coast  with  wonderful  rapidity, 
raise  a  formidable  barrier  to  the  flow  and  ebb  of  the  tide^ 
and  prevent  the  organic  impurities  which  are  suspended  in 
the  liquid  sewage  of  the  town  from  being  carried  away  into 
the  open  sea.  Large  surfaces  of  mire  putrefying  in  the  sun 
are  thus  laid  bare,  and  become  fresh  and  additional  sources 
of  malarious  generation  So  then,  however  willing  I  might 
be  to  ascribe  the  heat  which  we  have  in  Mauritius  to  the 
stripping  of  the  forests  and  the  denudation  of  our  moun- 
tain slopes ;  however  disposed  I  might  be  to  refer  to  the 
organic  impurities  contained  in  our  streams  the  cause  of 
many  ailments,  yet,  I  think  it  would  be  unfair  to  refer  to 
these,  and  to  these  alone,  the  cause  of  an  outbreak  which 
carried  off  37,000  in  the  short  space  of  seven  months.  The 
fact  that  such  large  numbers  were  attacked  at  the  same  time 
pointed  to  a  highly  vitiated  state  of  the  atmosphere,  and 
more  especially  to  a  peculiar  condition  of  the  soil. 

In  January,  1867,  a  paper  by  Dr.  Salisbury  of  New  York 
Tell  into  my  hands  on  the  causes  of  intermittent  and  remit- 
tent fevers.  The  etiology  of  malarious  diseases  which  that 
distinguished  man  has  discussed  with  such  talent  and  per- 
•everauce,  led  me  to  prosecute  similar  researches  in   the 
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town  of  Port  Louis^  and  though  I  cannot  positively  stat^ 
that  I  have  been  able  to  confirm  all  his  views  or  repeat  all 
his  experiments,  I  can  safely  assert  that  the  microscope  re- 
vealed to  me  the  existence  of  an  immense  variety  of  zoo- 
sporoid  cells^  animalcular  bodies,  algoid  cells,  filaments  and 
fungoid  spores  in  the  damp  exhalations,  and  vapours  risinf^ 
from  stagnant  pools,  swamps,  and  humid  low  grounds  about 
the  town. 

The  examination  of  the  secretions  of  the  individuals 
attacked  with  intermittent  fever,  however,  failed  to  show  me 
the  cells  and  the  peculiar  palmella  which  Dr.  Salisbury  found 
in  the  urine  and  expectoration  of  his  patients,  and  to  which 
he  ascribes  the  cause,  and  at  the  same  time  the  contagious- 
ness, of  the  fever.  I  must  candidly  confess,  however,  that 
my  hurried  and  no  doubt  imperfect  observations  throw  no 
light  on  the  importance  of  the  facts  adduced  by  the  American 
professor  on  the  existence  of  algoid  plants  in  the  emanations 
of  'swampy  or  low  grounds.  That  such  is  the  fact  my  ob- 
servations leave  not  the  least  shadow  of  doubt ;  that  these 
plants  will  eventually  be  found  to  be  the  primary  cause  of 
the  mischief  of  intermittent  fever,  further  researches  may 
ultimately  prove.  As  the  last  accounts  from  Mauritius 
shew  that  the  fever  had  not  lost  its  grasp  on  the  population, 
a  wide  field  still  remains  open  for  further  observation  and 
^tudy. 

To  sum  up  :  if  we  believe  that  excessive  temperature  can 
engender  disease,  we  find  that  cause  fully  exemplified  in  the 
intense  heat  of  January,  February,  or  March  of  last  year  iu 
Mauritius.  If  we  believe  that  the  influence  of  winds  coming 
from  quarters  where  the  malarious  generation  was  very  rife 
can  cause  intensity  of  the  fever,  we  find  that  again  brought 
into  evidence  by  the  westerly  and  north-westerly  breezes 
which  prevailed  so  much  and  for  so  long  a  time  during 
the  same  months.  If  we  believe  that  a  fever  originat- 
ing probably  in  a  marshy  locality,  can  assume  other  cha- 
racters by  its  importation  into  another  country,  through 
telluric,  atmospheric,  or  hygienic  conditions,  we  find  that 
fact  illustrated  by  the  Bombay  fever  in  Mauritius.  If 
we  believe  that  intermittent  fever  is  due  to  the  poisonous 
efiJuvia  arising  from  water  acting  on  vegetable  and  animal 
matter,  we  find  that  cause  clearly  indicated  in  the  con- 
dition of  the  soil  of  Port  Louis.  If  we  believe  that  in- 
termittent fever  is  not  amenable  to  any  other  drug  than 
quinine  for  its  speedy  termination,  we  have  abundant  proofs 
that  part   of  the   excessive   mortality  in   the  epidemic   of 
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Mauritius  was  due  to  the  want  of  that  invaluable  medicine  in 
the  early  part  of  1867. 

Such  were  the  facts^  Gentlemen,  I  wished  to  bring  before 
you.  It  is  not  my  province  to  discuss  what  remedial  mea- 
sures are  necessary  to  restore  to  Mauritius  its  pristine  splen- 
dour or  far-famed  healthiness.  Projects  entailing  enormous 
expenditure  for  drainage  on  a  grand  scale  have  been  brought 
forward  as  the  only  means  to  attain  that  object.  From  a  con- 
sideration of  the  facts  which  I  have  been  unfolding  before 
you,  you  will  see  that  our  coral  reefs  if  not  carefully  attended 
to  will,  if  the  scheme  is  carried  out,  cause  a  regurgitation 
into  the  interior  of  the  town  of  enormous  quantities  of 
sewage,  and  that  the  proposed  cure  may  eventually  lead  to 
other  evils  more  permanent  and  still  more  disastrous  in 
their  effect. 


soo 


NOTES  ON 
THE  EPIDEMIC   OF  MALARIAL  FEVER 

WHICH   APPEARED  IN    MAURITIUS    IN    1866-1867. 
By  Db.  henry  ROGERS,  M.R.G.P.  Lond.,  F.R.G.S.  (Eng.) 

8ENI0B  ASSISTANT-SUBOEON  TO  THE   CIVIL  HOSPITAL,  POBT  LOUIS. 

[Bead  December  2nd,  1867.] 


The  year  1867  will  long  be  remembered  in  Mauritius  as 
one  of  the  most  disastrous  in  the  annals  of  its  history.  An 
epidemic  of  unprecedented  virulence  and  intensity  broke 
out  with  the  beginning  of  the  year,  and  in  the  space  of  a  few 
months  its  passage  was  marked  by  upwards  of  30,000 
victims.* 

Business  suspended,  commeixe  at  a  stand  still,  public 
offices  all  but  empty,  railway  traffic  stopped,  anxiety  and 
distress  in  every  household,  such  were  the  principal  features 
which  to  the  outer  world  characterised  the  presence  of  the 
epidemic  amongst  us.  A  total  want  of  quinine  for  nearly 
three  months  and  absence  of  even  the  ordinary  Peruvian 
barky  added  considerably  to  the  difficulties  encountered  in 
combating  the  disease^  which  by  its  rapid  and  wide  spread 
progress,  not  only  paralysed  all  the  branches  of  industry, 
but  brought  on  so  thorough  a  state  of  misery  and  destitution 
that  thousands  of  those  attacked  died  from  sheer  starvation. 

The  disease  has  been  called  in  England  "  yellow  fever." 
As  so  erroneous  a  designation  might  lead  to  the  inference 
that  the  epidemic  was  one  of  genuine  West  Indian  yellow 
fever,  it  is  but  right  that  such  a  false  impression  should  be 
at  once  removed.  The  fever  was  purely  malarial  or  paludal 
in  origin  and  character  and  may  with  propriety  be  termed 
*^  malignant  or  pernicious  intermittent  fever.''  It  was  similar 
in  nature  and  effects  to  the  disea^^e  so  common  at  certain 
seasons  in  Madagascar,  so  fatal  in  the  generality  of  cases  and 
such  an  object  of  dread  to  all  classes  of  Europeans  there. 

The  icteric  tint,  which  may  have  given  rise  to  the  appel- 

*  The  official  statement  of  the  mortality  from  all  causes  brought  down  to 
the  81st  of  July,  1867,  gives  35,(357  as  the  exact  number  for  the  whule 
island. 
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lation  yellow  fever,  was  only  seen  in  cases  of  the  bilious 
remittent  form.  In  the  present  communication  I  propose 
considering  what  may  have  been  the  origin  and  cause  of  the 
epidemic,  the  mode  of  its  propagation,  the  symptoms  pre* 
sented  by  the  disease,  and  the  means  adopted  to  combat  the 
pestilence.  Before  doing  so,  however,  it  will  be  necessary 
for  me  to  take  a  retrospective  glance  at  the  sanitary  condi- 
tion of  the  hland  for  some  time  previous  to  the  present  out- 
break. 

For  several  years  past  Mauritius  had  been  suffering  from 
a  succession  of  droughts  which,  due  to  an  extensive  and 
indiscriminate  clearance  of  forest  land,  in  certain  districts 
had  seriously  compromised  the  agricultural  prospects 
throughout  parts  of  the  island.  As  in  consequence  of  this 
extensive  denudation,  the  annual  amount  of  rainfall  had 
decreased,  the  climate  was  rendered  drier,  and  the  soil  be- 
came more  arid  and  less  fit  for  cultivation.  As  the  land  in 
the  lower  latitudes  became  less  productive,  the  soil  in  the 
higher  and  colder  regions,  was  soon  extensively  cleared  of 
wood  and  called  into  cultivation.  As  a  result,  the  rivers 
and  water-courses  began  to  dry  up,  rains  became  much  less 
frequent  but  at  the  same  time  more  violent,  and  an  amount 
of  rainfall  which,  in  previous  years,  would  have  been  benefi- 
cial, in  1865  brought  on  an  inundation.  I  may  also  mention 
that  for  several  years  past  thunder  and  lightning  have  been 
of  much  less  frequent  occurrence,  and  since  January,  1863, 
hurricanes  have  been  unknown.  For  months  after  the  inun- 
dation of  1863,  fever  of  a  low  or  typhoid  type  prevailed 
throughout  the  island,  but  more  especially  in  and  around 
Port  Louis.  In  January  1866,  the  first  case  of  malarial 
fever  broke  out  in  the  district  of  Black  River,  (west  south- 
west side),  in  a  European  gentleman,  the  proprietor  of  the 
Gros  Cailloux  estate,  and  on  the  tenth  of  the  following 
month,  the  men  employed  on  the  estate  were  struck  down 
in  rapid  succession  with  intermittent  fever ;  from  that  date 
the  fever  spread  very  rapidly  throughout  the  whole  district, 
attacking  both  Europeans  and  natives  alike,  and  seemed  to 
mitigate  in  severity  about  May  or  June  when  the  cool 
weather  set  in.  The  month  of  December  1865  had  been 
marked  by  sixteen  days  incessant  rain  followed  by  a  scorch- 
ing heat  and  intense  dryness. 

it  is  a  remarkable  fact  that  the  outbreak  of  the  fever  at 
the  Gros  Cailloux,  occurred  immediately  after  the  clearing 
out  of  a  "  Barrachois  "  (or  arm  of  the  sea  where  the  salt 
and  fresh  waters  meet) — the  mud  of  which,  about  twenty 
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feet  deep  in  certain  places  was  thrown  on  the  sides  of  the 
gully,  exposed  to  the  rays  of  a  tropical  sun,  and  when  half 
dry  carted  into  the  cane-fields.  The  barrachois  was  generally 
covered  over  with  water,  but  in  consequence  of  the  intense 
dryness,  the  bank  became  exposed  to  the  sun's  rays ;  and 
noxious  exhalations  as  a  consequence  were  given  off. 

Here,  then,  I  think  is  one  of  the  starting  points  in  the 
development  and  propagation  of  the  disease  in  this  colony ; 
and  in  the  face  of  this  1  do  not  understand  how  the  opinion 
has  gained  ground  in  certain  quarters, — viz.  that  the  disease 
has  been  imported, — can  possibly  be  maintained.  It  is  true 
that  a  batch  of  cases  of  malarial  fever  (intermittent) 
characterised  by  enlarged  spleen  and  cachexia,  were  ad- 
mitted into  the  Civil  Hospital  in  1864,  from  a  vessel  which 
had  then  just  arrived  from  the  Mutlah  (a  river  close  to 
Calcutta)  where,  as  is  well  known,  intermittent  fever  is 
endemic ;  but  I  am  not  aware  that  a  single  patient  then  ia 
the  wards  caught  the  disease  from  the  new  comers.  Malarial 
fever  of  the  bilious  remittent  form,  has  been  for  many  years 
endemic  in  Mauritius,  but  it  has  never  given  rise  to  other 
forms  of  fever,  and  pernicious  intermittent  has  hitherto  beea 
a  disease  unknown. 

Among  the  predisposing  causes,  then,  of  the  disease,  may 
be  enumerated,  the  great  droughts  which  in  successive  years 
have  occurred  throughout  the  island,  the  indiscriminate 
clearance  of  forest  land,  the  gradually  diminished  amount  of 
rainfall,  and  the  inundation  of  1865.  If  to  these  causes,  we 
add,  the  intense  heat  of  the  past  summer,  the  insalubrious 
state  of  the  town  of  Fort  Louis,  devoid  of  all  system  of  drain- 
age, the  utter  absence  of  rain  for  six  months  previous  to  the 
dawn  of  the  present  year,  the  agglomeration  in  Port  liouis  of 
a  population  which  had  increased  out  of  all  proportion  to 
the  size  of  the  town,  the  filthy  state  of  the  dwellings  of  the 
lower  classes,  where  all  sanitary  rules  are  utterly  disregarded, 
the  wholesale  poisoning  of  the  air  by  carts  containing  night 
soil,  which  perambulate  the  streets  by  day,  the  effluvia 
arising  from  stinking  gutters,  the  stagnant  condition  of  the 
streams  and  rivulets,  in  and  around  Port  Louis,  the  emana* 
tions  from  which  are  not  only  most  ofifensive  to  the  smell, 
but  positively  injurious  to  health,  the  bad  state  of  rivers 
and  canals  throughout  the  island,  abounding  in  decaying 
vegetable  matter,  the  impurity  of  the  water  generally,  the 
objectionable  practice  of  washing  in  flowing  streams  soiled 
linen,  often  contaminated  with  the  discharges  of  the  sick  and 
the  dying,  1  think  we  shall  find  causes  sufficient  to  account 
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far  the  breaking  out  of  the  pestilence.  In  addition  to  these,* 
other  causes  were  silently  at  work,  not  so  active  perhaps,  yet 
contributing  their  share  to  the  propagation  of  the  disease ; 
these  were  the  stirring  up  of  the  soil  (which  for  ages  past  had 
been  lying  dormant)  to  make  room  for  a  line  of  railways,  and 
the  intersection  of  the  town  of  Port  Louis  by  trenches  for 
the  laying  down  of  the  gas  pipes.  These  causes  act  more 
powerfully,  I  apprehend,  than  is  generally  supposed  in  the 
generation  and  diffusion  of  malaria.  The  same  thing  was 
witnessed  in  Hong  Kong  several  years  back,  where  fatal 
malarial  fever  broke  out  when  extensive  excavations  were 
made  for  building  purposes,  and  a  severe  epidemic  of  ague 
broke  out  in  Pjiris  a  few  years  ago,  during  the  construction 
of  certain  boulevards. 

When  we  reflect  that  any  one  of  the  causes  above-men- 
tioned may  give  rise  to  a  disease  of  a  malignant  character, 
is  it  to  be  wondered  at  that  a  combination  of  all,  excited  by 
an  intensely  hot  and  dry  summer,  should  have  given  rise  to 
one  of  the  severest  and  longest  epidemics  on  record  ? 

When  the  fever  broke  out  in  and  around  Port  Louis,  its 
ravages  were  confined  to  the  low  lying  districts  of  Salines 
and  Cassis,  which  skirt  the  harbour,  abound  in  marshy 
lands,  are  adjacent  to  an  overcrowded  cemetery,  and  border 
on  a  low  foreshore,  from  the  exposed  sides  of  which  putrid 
emanations  due  to  decomposing  animal  and  vegetable  matter, 
are  constantly  given  off.  In  addition  to  this,  certain  parts 
of  the  district  are  used  as  a  receptacle  for  the  filth  and 
refuse  of  the  town.  It  was  in  this  quarter  that  the  malaria 
appeared  more  concentrated,  was  more  tenacious,  and  acted 
with  more  severity  on  the  human  frame. 

I  know  not  whether  it  was  mere  coincidence,  but  I  several 
times  remarked,  especially  when  the  wind  was  in  from  the. 
sea  (north-west,  or  Madagascar  wind,  as  it  is  called  in  Mau- 
ritius), that  a  bluish  mist,  such  as  was  described  by  Glaisher 
during  the  prevalence  of  the  last  cholera  in  England,  over- 
hung the  low  moist  localities  above  mentioned.  It  was 
during  these  times  that  the  disease  was  most  severe,  that 
relapses  were  more  common,  and  the  mortality  greatest.  As 
the  weather  became  cooler,  and  as  the  wind  veered  to  the 
opposite  or  north-east  side,  the  mist  disappeared,  and  the 
severity  of  the  disease  became  mitigated. 

A  peculiar  feature  in  the  fever  I  have  attempted  to  de- 
scribe, was  the  suddenness  of  its  invasion — persons  in  the 
fulness  of  health  and  strength  were  struck  down  as  if  by 
lightning — in  some  cases,  the  premonitory  symptoms  were 
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either  of  very  short  duration  or  altogether  absent ;  in  others, 
the  invasion  of  the  disease  was  marked  by  languor,  lassitude, 
loss  of  appetite,  frontal  headache,  severe  muscular  pains, 
horrible  dreams  with  want  of  proper  sleep  by  night,  nausea, 
and  vomiting  often  incessant  and  difficult  to  control.  The 
matters  vomited  were  at  first  the  contents  of  the  stomach, 
then  thin  frothy  fluid,  and  finally  bilious  matter,  but  I  never 
noticed  the  dark  bottle-green  dejections  or  the  cofiee  ground 
matters  so  frequently  thrown  up  in  case  of  bilious  remittent 
fever.  As  the  disease  became  more  severe,  there  came  on  intense 
pain  about  the  preecordia,  with  difficulty  of  respiration  and 
excessive  action  of  the  heart ;  a  feeling  of  rush  of  blood  to 
the  head,  and  impaired  or  double  vision.  In  the  generality 
of  cases  the  invasion  of  the  disease  was  very  rapid  ;  a  person 
after  a  hearty  meal  would,  perhaps,  be  seized  with  intense 
rigors,  and  shake  fearfully  for  one  or  two  hours.  The  sen- 
sation of  cold  was  so  great,  that  no  amount  of  extra  clothing 
or  blankets  could  keep  the  patients  warm  ;  the  sensation  of 
cold  along  the  cerebro-spinal  axis  was  compared  by  the  suf* 
ferer  to  his  being  immersed  in  a  tub  of  ice. 

During  the  first  or  cold  stage,  or  period  of  concentration 
of  the  poison,  the  lips,  face,  and  nails  became  quite  blue ; 
the  temperature  of  the  body  was,  if  anything,  very  slightly 
diminished — certainly  not  below  one  deg. ;  the  urine  free 
and  clear,  was  intensely  acid;  there  was  sometimes  ardor 
urinse,  or  even  deficient  secretion ;  pulse  feeble ;  skin  pale 
and  wrinkled  ;  frequent  drowsiness  and  headache. 

The  second  or  hot  stage^  or  period  of  reaction,  which 
usually  lasted  five  or  six  hours,  was  characterised  by  intense 
heat  of  skin,  flushed  face,  fulness  of  pulse,  eyes  sufi*used  and 
glistening,  and  intense  headache.  The  tongue  generally 
furred,  the  urine  high  coloured. 

To  this  succeeded  the  third,  or  sweating  stage,  or  period  of 
elimination,  during  which  the  perspiration  was  profuse  and 
intensely  acid.  1  have  seen  cases  where  the  bed  on  which 
the  patient  lay  was  literally  saturated.  During  this  stage 
the  urine  became  loaded  with  lateritious  deposit.  I  have 
never,  however,  in  the  cases  of  intermittent  fever,  seen  the 
bloody  urine^  sometimes  amounting  to  genuine  hematuria, 
60  frequently  met  with  in  cases  of  bilious  remittent  fever. 

After  the  profuse  perspiration,  then  came  a  period  of  inter- 
mission, during  which  there  was  complete  apyrexia,  and  the 
patient  free  from  pain,  but  left  in  a  literally  helpless  and 
prostrate  condition. 

During  the  course  of  the  disease,  especially  the  second 
stage,  there  was  even  marked  pain  about  the  liver  and  spleen. 
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Periodicity  was  a  characteristic  feature  of  the  disease.  One 
paroxysm,  unless  checked  by  appropriate  treatment,  was  sure 
to  be  followed  by  another  in  twelve,  twenty-four,  ot  forty- 
eight  hours ;  and  in  the  more  chronic  cases  the  septenary 
period  was  principally  observed.  In  women,  I  have  noticed 
the  disease  to  recur  at  the  monthly  times,  when  a  slight  show 
of  blood  manifested  itself,  or  even  when  the  catamenia  were 
suppressed.  The  evacuations  mostly  liquid  and  bilious,  be* 
came  in  the  more  chronic  cases  of  a  blackish  colour,  and  very 
offensive.  The  quotidian  type  was  most  frequently  observed, 
especially  at  the  outset  of  the  epidemic  ;  and  in  these  cases 
the  disease  appeared  more  amenable  to  treatment.  It  was 
generally  the  type  of  fever  in  those  who  contracted  the 
disease  for  the  first  time.  The  tertian  was  most  rare,  and 
of  the  quartan  I  have  only  seen  a  few  cases.  The  time  at 
which  the  paroxysms  occurred  varied  greatly,  but  in  the 
generality  of  cases  it  was  between  ten  a.m.  and  four  p.m. 

When  the  disease  was  simple  and  uncomplicated,  it  yielded 
to  a  few  doses  of  quinine ;  but  when  it  assumed  a  serious 
aspect,  the  period  of  intermission  became  very  short,  the 
different  phases  merged  into  one  another,  and  then  the 
febrile  affections  assumed  a  pseudo*?ontinued  form. 

The  question  of  contagion  is  one  which,  to  my  mind,  can- 
not  possibly  be  admitted.  If  any  proof  were  necessary  in 
support  of  the  fact,  it  would  be  found  in  the  immunity 
which  our  hospital  attendants  enjoyed  for  a  period  of  two 
months  after  the  breaking  out  of  the  epidemic,  although 
harassed  with  fatigue,  and  knocked  up  by  the  fearful  over- 
work. Again,  of  the  many  hundreds  who  fled  from  Fort 
Louis  during  the  intensity  of  the  fever,  to  the  healthy  dis- 
tricts of  Grand  Port  and  Savanne,  separated  from  town  by 
extensive  ranges  of  mountains  and  vast  belts  of  forests,  not 
one  to  my  knowledge,  succeeded  in  communicating  the 
disease  to  the  inhabitants  of  the  districts.  Nor  do  I  know 
of  a  single  instance  in  which  the  fever  was  communicated 
in  former  years  by  a  person  arriving  from  Madagascar, 
where,  as  is  well  known,  intermittent  fever  is  endemic,  to  a 
person  residing  in  Mauritius. 

A  strange  fact  I  have  observed  in  connection  with  this 
fever,  is  the  impress  of  periodicity  imparted  to  other 
diseases  during  the  prevalence  of  the  epidemic.  This  was  well 
exemplified  in  my  own  person  during  an  attack  of  facial 
neuralgia,  when  the  paroxysms  of  pain  came  on  regularly 
about  9  a.m.  The  toxic  influence  of  the  disease  was  mani- 
fested in  the  number  of  abortions  which  took  place  during 
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the  intensity  of  the  fever ;  pregnant  women  far  advanced 
would  barely  reach  the  ninth  month  ;  in  many  labour  came 
on  about  the  sixth  or  seventh,  and  most  of  the  children  were 
either  born  dead  or  presented  symptoms  of  malarial  poisoning: 
enlarged  spleen  and  confirmed  cachexia.  If  the  child  sur- 
vived, it  was  only  for  a  few  days,  or  at  the  utmost  for  a  few 
weeks.  Labours  were  long  and  tedious,  in  those  who  had 
been  the  subject  of  fever ;  and  the  uterine  inertia  frequently 
necessitated  the  employment  of  the  forceps.  Post  partum 
haemorrhage  was  as  a  matter  of  course  very  frequent. 

At  the  outset  of  the  disease,  menorrhagia  was  of  usual 
occurrence,  and  it  was  always  a  subject  of  remark  from 
patients,  that  they  should  again  be  troubled  with  the 
**  monthly  flow  "  where  it  had  perhaps  ceased  shortly  before. 
The  bsemorrhage  in  these  cases  was  profuse,  and  lasted 
during  the  whole  course  of  the  disease.  In  children  and  in' 
adults  of  delicate  constitution,  the  febrile  affection  was  not 
unfrequently  attended  with  violent  epistaxis,  which  in 
several  cases  to  my  knowledge  proved  fatal.  In  women  and 
those  mostly  of  the  middle  age  or  advanced  in  years,  the 
fever  was  not  uncommonly  ushered  in  by  a  violent  attack 
of  urticaria,  during  whieh  the  itching  was  most  intolerable 
and  distressing  and  lasted  for  several  days  ;  in  others,  a 
sensation  of  numbness  and  formication  was  experienced 
in  the  upper  and  lower  extremities.  In  many  cases  the 
patients  complained  of  feeling  paralysed ;  of  late,  in  many 
cases  of  relapse,  I  have  been  assured  by  patients,  that  an 
inordinate  appetite— one  perfectly  monstrous  in  fact — was  the 
precursor  of  the  disease. 

-  The  recurrence  of  fever  in  women  frequently  took  place 
at  the  time  when  the  catamenia  should  appear  ;  in  a  few, 
the  menstrual  flow  would  just  come  on,  and  after  an  hour  or 
two  cease,  the  blood  in  every  instance  being  thin  and  watery. 
During  the  distressing  vomiting  which  occurred  at  the  outset 
of  the  disease,  I  have  seen  an  enormous  quantity  of  worms 
thrown  up  not  only  by  children,  but  by  adults  of  every  age, 
.class,  and  sex. 

The  pathological  changes  presented  by  those  who  died, 
were  principally  confined  to  the  spleen,  heart,  and  liver. 
The  spleen  varied  in  size,  consistence,  and  colour — firm  and 
succulent  in  those  who  succumbed  at  an  early  period  of  the 
epidemic ;  soft,  pulpy,  or  rotten  in  the  older  cases,  or  when 
the  pernicious  form  had  existed  for  some  time.  The  size 
varied  considerably  ;  in  some  the  hypertrophy  was  hardly 
marked,  in  others  the  organ  extended  from  the  left  hypochon^ 
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drium  to  the  crest  of  the  ilium,  and  from  the  left  kidney  to 
the  border  of  the  rectus  muscle.  In  old  cases  the  substance 
of  the  spleen  was  quite  creamy  and  of  a  chocolate  colour, 
while  in  recent  ones,  the  usual  purple  colour  existed.  As  a 
rule,  however,  the  viscus  was  greatly  enlarged.  In  two  or 
three  instances  I  have  met  with  rupture  of  the  organ,  the 
laceration  generally  extending  from  the  hilus  upwards,  but 
in  none  have  I  met  with  signs  of  suppuration  of  the  paren- 
chyma. To  my  mind,  the  changes  induced  in  the  spleen 
are  the  more  characteristic  of  intermittent  fever. 

Next  in  succession  to  the  spleen,  I  thii^k  the  changes  pre- 
sented by  the  heart  most  important.  This  organ  was,  as  a 
rule,  soft  and  flabby,  with  one  or  two  white  patches  on  its 
convex  surface  towards  the  apex.  The  right  side  was  gene- 
rally filled  with  a  softish  discoloured  clot  of  an  amber  colour, 
sometimes  the  clot  was  blackish  and  quite  soft.  The  left 
cavity  contained  either  very  little  fluid,  blackish  blood,  or 
was  quite  empty.  There  was  no  staining  of  the  valves  either 
with  blood  or  bile,  as  is  so  frequently  seen  in  cases  of  bilious 
remittent  fever.  When  the  disease  had  existed  for  some 
time,  the  organ  was  found  either  atrophied  or  considerably 
enlarged — in  cases  of  hypertrophy — the  right  ventricle  was 
usually  dilated,  and  the  left  side  much  thickened. 

The  blood-vessels  usually  contained  thin  liquid  blood,  like 
a  mixture  of  blood  and  water,  which,  under  the  microscope, 
showed  an  abundance  of  white  cells  and  considerable  diminu- 
tion in  the  red  globules. 

The  lesions  presented  by  the  liver  were  the  follow- 
ing : — Intense  congestion  of  the  organ,  with  dark  blackish 
blood  exuding  on  section;  enlarged  in  size  in  those  who 
died  during  the  earlier  periods  of  the  disease;  contracted 
and  hard,  and  of  a  slate  colour,  in  older  cases ;  in  some, 
contracted,  puckered,  and  granular,  especially  in  cases  of 
old  standing,  where  the  hepatic  tissue  appeared  contracted 
and  the  interlobular  hepatic  substance  filled  with  fat.  The 
gall-bladder  contained  thick  dirty  ochre-coloured  bile,  and 
in  no  instance  showing  the  black  tarry,  sluggishly  flowing 
bile  peculiar  to  the  bilious  remittent  forms  of  the  disease ; 
and  in  no  case  did  I  ever  meet  with  inflammation  of  the 
walls  of  the  gall-bladder  or  bile-ducts.  In  all  the  post  mortem 
examinations  I  have  made,  I  have  never  found  suppuration 
of  the  liver  in  intermittent  fever.  The  changes  presented  by 
the  brain  were  never  commensurate  with  the  severity  of  the 
symptoms  during  life ;  beyond  congestion  of  the  membranes 
of  the  brain,  and  numerous  vascular  dots  visible  on  section, 
together  with  some  amount  of  fluid  in  the  ventricles,  there 
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was  nothing  to  note  at  the  post  mortem  examination  of  those 
who  died  from  a  recent  attack  of  pernicious  intermittent. 
The  changes  induced  in  the  organ  in  cases  of  old  standing 
will  be  recorded  further  on. 

The  lungs,  as  a  rule,  were  healthy  in  texture,  but  gorged 
with  blood  at  their  posterior  portions.  The  bronchi  were 
generally  injected  and  filled  with  frothy  serum.  With  the 
exception  of  a  singular  vascular  zone  at  the  lower  border  and 
oesophageal  end,  there  were  no  traces  of  inflammation  about 
the  stomach.  The  duodenum  was  generally  healthy,  or,  at 
most,  presented  slight  traces  of  congestion  in  the  mucous  and 
submucous  tissues.  In  many  cases,  the  hepatic  and  biliary 
ducts  were  blocked  up  with  lumbrici.  Beyond  the  duode- 
num, the  whole  intestinal  track  was  generally  healthy,  and 
contained  some  fluid  fsecal  matter.  The  kidneys,  as  a  rule, 
very  congested,  with  traces  of  fatty  degeneration  of  the  cor- 
tical substance  in  the  Indians,  and  in  many  cases  in  the 
Creole  Blacks,  but  not  in  the  Europeans ;  the  convex  surface 
generally  mottled  and  dark ;  the  suprarenal  capsules  invari- 
ably healthy;  the  urinary  bladder  mostly  distended  with  dark- 
coloured  fluid. 

With  regard  to  the  complications  which  arise  during  the 
progress  of  a  case  of  pernicious  intermittent,  and  to  which 
the  disease  owed  its  fatal  character,  it  is  requisite  that  I  should 
enter  at  some  length.  I  know  of  no  case,  however,  of  simple 
uncomplicated  intermittent  which  terminated  fatally ;  when 
death  occurred,  it  was  either  in  consequence  of  rapid  relapses, 
or  of  a  single  prolonged  attack  of  malignant  fever,  the  fatal 
result  being  due  either  to  central  mischief  or  utter  prostration 
of  the  nervous  system.  Among  the  complications,  in  some 
cases  the  stress  of  the  disease  fell  on  the  brain  and  cerebro- 
spinal axis,  and  these  were  characterised  by  drowsiness,  per- 
sistent delirium,  ending  in  coma,  or  in  convulsions,  mostly  of 
an  epileptiform  character.  The  delirium  varied  in  many  cases: 
it  was  excessive  loquacity  in  some;  muttering  in  others; 
maniacal  delirium  at  times  passing  into  confirmed  mania. 

A  second  group  of  cases  were  marked  by  intense  prostra- 
tion of  the  physical  and  vital  forces  ;  here  the  algide  form 
predominated,  which  was  certainly  the  more  frequently  fatal 
of  all  complications.  The  patient  complained  of  burning  all 
over,  while  to  the  touch  the  skin  was  very  cold ;  the  very 
breath  was  of  an  icy  coldness ;  the  colour  of  the  skin  was 
livid ;  the  fingers  and  nails  quite  blue ;  the  features  pinched 
up ;  the  secretion  of  urine  arrested ;  it  was  the  algidity  of 
cholera.     In  these  cases,  the  intellectual  faculties  remained 
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clear  to  the  end.  The  pulmonary  complications  arose  from 
pneumonia  and  bronchitis,  and  were  principally  observed 
during  the  change  of  seasons.  Diarrhoea,  dysentery,  gastro- 
duodenal  irritation,  and  slight  jaundice  made  up  the  addi- 
tional complications. 

The  morbid  appearances  shown  in  those  who  died  in  a 
comatose  condition  were  usually  opacity  of  the  arachnoid, 
with  infiltration  of  fluid  in  the  subarachnoid  space;  large 
patches  of  puriform  lymph  overlying  the  serous  membrane 
of  the  brain ;  injection  of  the  pia  mater;  effusion  of  serum 
into  the  ventricles,  and  a  large  quantity  of  fluid  at  the  base. 
In  cases  characterised  by  epileptiform  seizures,  there  was  a 
thick  layer  of  extravasated  blood  overlying  the  cerebral  sur- 
face, with  depression  of  the  convolutions ;  in  a  case  of  old 
standing  there  was  an  hcemorrhagic  clot  in  the  anterior  lobe 
of  the  left  hemisphere,  in  the  midst  of  disorganised  soft 
creamy  surrounding  cerebral  substance.  The  cerebral  lesions 
found  in  those  who  died  during  violent  delirium  were :  in- 
tense congestion  of  the  brain  and  its  membranes ;  sinuses 
gorged  with  blood  ;  numerous  vascular  dots  on  section,  and 
lateral  ventricles  filled  with  fluid.  In  cases  of  algidity,  the 
softening  of  the  spleen  and  heart  was  specially  well  marked. 
The  liver  was  soft  and  flabby  ;  the  membranes  of  the  brain  . 
infiltrated  with  serosity,  and  the  lacteal  ventricles  filled  with 
fluid. 

Among  the  intermittent  afiections  I  have  noticed  during 
the  progress  of  the  disease  in  its  pernicious  form,  may  be 
enumerated : — 

1.  Sloughing  of  the  integuments  of  the  scalp. 

2.  Sloughing  of  the  penis. 

3.  Frequent  and  prolonged  epistaxis. 

4.  Sloughs  over  the  trochanter  major,  and  bed-sores. 

5.  Abscess  of  the  scrotum. 

6.  Abscess  of  the  jaw,  with  necrosis  of  maxillary  bone. 

7.  Acute  parotitis,  with  suppuration. 

8.  Gangrenous  stomatitis,  and  sloughing  of  a  large  portion 
of  the  buccal  mucous  membrane. 

9.  Purulent  collections  above  the  shoulder  and  ankle- 
joints. 

10.  Scorbutus  and  purpura  hsemorrhagica,  accompanied 
with  profuse  uterine  haemorrhage  in  young,  delicate  females. 

11.  Menorrhagia  independent  of  parturition. 

12.  Acute  ophthalmia. 

Among  the  sequelae  may  be  enumerated — 
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1.  Feeling  of  the  skin  on  the  palms  of  the  hands  and  soles 
of  the  feet. 

2.  Pharyngeal  paralysis,  and  regurgitation  of  liquids 
through  the  nostrils,  in  one  or  two  eases  I  have  noticed  in 
children. 

3.  Enlargement  of  the  tonsils,  and  of  the  whole  glandu- 
lar apparatus. 

4.  Amenorrhoea,  which  persists  for  several  months. 

5.  Boils. 

6.  Intense  rheumatic  pains  across  the  joints. 

7.  Prurigo  in  elderly  persons;  and  even  ecthymatous  erup- 
tion, in  children  and  adults,  producing  a  most  violent  and 
distressing  itching. 

The  patches  of  ecthyma  are  invariably  present  after  long 
and  repeated  attacks  of  fever.  The  aflfection  shows  itself  at 
first  in  very  small  vesicles,  the  size  of  a  pin's  head,  filled 
with  a  clear  pellucid  fluid,  which  becomes  opaque,  and 
finally  filled  with  pus.  The  favourite  seat  is  on  the  hands 
and  feet,  clefts  of  fingers  and  toes,  on  the  anterior  and  inner 
surface  of  the  thighs  and  legs,  and  over  the  glutaeal  region. 
Among  the  Indians  and  Creoles,  and  those  whose  system  is 
considerably  depressed,  the  vesicles  merge  into  one  another 
and  cover  the  whole  body. 

Among  the  nervous  affections  observed,  as  a  sequela  of 
the  disease,  may  be  noticed: — 

1.  Dimness  of  sight  and  double  vision. 

2,  Dimness  of  hearing. 
S.  Impaired  memory. 

4.  Confirmed  mania  and  melancholia. 

5.  Intense  headaches,  which  remain  for  a  long  time  after 
the  manifestation  of  the  disease. 

6.  Complete  insomnia,  with  hallucinations  at  times. 

7.  Facial  neuralgia. 

8.  Deep-seated  pains  across  the  bones. 

Among  the  sequelae,  however,  none  is  more  characteristic 
of  malarial  poisoning,  than  the  anaemia  so  commonly  the  re- 
sult either  of  repeated  attacks,  or  of  a  single  prolonged  per- 
nicious intermittent ;  it  seems  to  be  the  most  powerful  mani- 
festation of  the  disease,  and  the  point  to  which  all  the 
different  forms  converge. 

The  cachectic  condition  so  commonly  met  with  at  present, 
both  in  hospital  and  private  practice,  is  marked  by  intense 
weakness,  by  a  discolouration  of  all  the  tissues  and  of  the 
skin,  by  anasarca,  dropsy  of  the  peritonaeum,  irregular  and 
excited  action  of  the  heart,  by  a  bulging  of  the  walls  of  the 
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Stomachy  and  by  difficult  and  painful  digestion.  A  person 
affected  with  cachexia  suffers  from  complete  prostration  of  all 
the  physical  and  vital  forces — the  power  of  the  intellect  be- 
comes obscure,  there  is  utter  inability  to  exertion,  lowness  of 
spirits,  difficulty  of  breathing,  the  symptoms  of  which  mostly 
resemble  those  of  asthma ;  there  is  great  lassitude,  loss  of 
appetite,  continual  headache,  deep-seated  muscular  pains. 
The  skin,  generally  dry,  is  at  first  of  a  dirty  yellow  or  saffron 
colour,  and  resembles  when  the  disease  is  more  advanced  the 
colour  of  old  wax ;  the  whole  body  of  the  patient  appears 
transparent,  the  eye  is  dull  and  lacks  lustre,  the  conjunctiva 
of  a  pearly  white,  the  cellular  tissue  about  the  eyelids  be- 
comes infiltrated  with  fluid,  the  face  is  puffy,  the  penis  dis- 
torted, the  scrotum  oedematous.  The  pulse  is  generally 
small  and  soft,  and  beats  120  pulsations  per  minute;  the 
carotids  throb  forcibly,  and  an  anaemic  bruit  is  heard  when 
the  stethoscope  is  applied  along  their  course  ;  the  tongue  is 
large,  pale,  and  glassy,  with  serrated  edges ;  the  urine  is 
scanty,  frequently  clear,  and  devoid  of  albumen,  at  times 
smoky,  and  affected  by  heat  and  nitric  acid.  The  bowels 
are  irregular,  costive  occasionally,  but  more  frequently  loose; 
the  evacuations  bilious  and  watery.  With  all  this  there  is 
usually  a  slight  febrile  exacerbation  at  night. 

The  spleen  is  mostly  enlarged,  and  reaches  several  inches 
below  the  false  ribs ;  the  liver  is  not  perceptibly  developed, 
and  not  painful. 

Death  in  these  cases  comes  on  through  syncope,  colliqua- 
tive diarrhoea,  coma,  or  through  some  pulmonary  affection. 
A  post  mortem  examination  in  these  cases  reveals  oedema 
about  both  lungs,  frequently  collapse  of  the  lower  lobes.  At 
times  the  lungs  are  bloodless^  and  give  exit  to  a  thin  serous 
fluid  on  section.  The  heart,  bathed  in  a  small  quantity  of 
yellowish  serum,  is  soft  and  flabby  ;  atrophied  at  times,  much 
enlarged  at  others.  The  abdomen  is  full  of  a  turbid  serous 
fluid,  the  coils  of  the  intestines^  which  appear  macerated,  are 
matted  together  by  puriform  lymph.  In  two  instances  I 
noticed  a  milky  serous  fluid,  similar  to  chylous  urine,  in  the 
abdomen  and  pericardium.  The  liver  is,  as  a  rule,  small, 
indurated  with  contracted  tissue,  and  the  interlobular  hepatic 
tissue  filled  with  gas.  The  gall  bladder  is  generally  empty, 
or  contains  at  the  utmost  a  small  quantity  of  dull  ochrey 
bile.  The  walls  of  the  stomach  are  thinned,  and  present 
numerous  sago-like  elevations  when  the  mucous  tissue  is 
scraped.  The  same  appearances  are  observed  in  the  duode- 
num.    I  have  never  met  with  the  ulcers  which  exist  in  cases 
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of  bilious  remittent  fevers.  The  whole  intestinal  mass  appears 
macerated  from  prolonged  imbibition  of  fluid.  The  spleen  is 
soft  and  flabby,  with  thickened  capsule,  on  section  quite 
pulpy,  and  of  a  dull  chocolate  colour.  The  kidneys  are 
commonly  small  and  atrophied,  with  traces  of  fatty  degene- 
ration of  the  cortical  substance ;  at  other  times  the  organs 
are  large  and  white,  with  fatty  degeneration  on  section.  In 
one  case  alone  did  I  meet  with  purulent  deposits  in  the  sub- 
stance of  the  kidney. 

The  lesions  presented  by  the  brain  are  remarkable:  the  dura 
mater  and  membranes  are  often  quite  bloodless,  the  cerebral 
substance  blanched  and  softish,  the  convolutions  frequently 
depressed,  the  lateral  ventricles  filled  with  pale  serum ;  in 
other  instances  there  is  slight  opacity  of  the  arachnoids  with 
infiltration  of  fluid  in  the  subarachnoid  space,  the  base  of 
the  brain  being  full  of  fluid.  In  several  instances,  when  death 
took  place  from  coma,  there  have  been  large  flakes  of  puri- 
form  lymph  overlying  the  opacity  of  the  arachnoid,  and  in 
two  cases  I  have  met  with  several  ounces  of  pus,  between  the 
dura  mater  and  cerebral  mass.  In  patients  who  had  epilep- 
tiform convulsions  during  life,  I  found  a  thick  layer  of  ex- 
travasated  blood  overlying  the  right  side  of  the  brain.  In 
one  instance  I  have  met  with  pulpy  softening  of  the  cerebral 
substance  surrounding  a  small  clot  of  blood. 

Treatment, — This  was  for  a  time  rendered  nugatory  by  a 
want  of  quinine  and  Peruvian  bark.  Arsenic  was  then  ex- 
tensively prescribed,  but  it  could  not  be  given  indiscrimi- 
nately to  all.  When  quinine  was  procurable,  it  certainly 
proved  the  remedy  joar  excellence  ;  but  when  its  market  value 
was  £28  an  ounce,  few  could  benefit  from  its  use. 

Of  all  the  antiperiodics  which  the  epidemic  produced, 
quinine  and  the  cinchona  hold  the  first  place.  The  action  of 
the  quinine  was  sure,  prompt,  and  decisive,  and  when  not 
given  in  enormous  doses,  it  was  the  best  and  safest  remedy. 
On  the  circulatory  system  its  action  was  marked  by  slowness 
of  the  heart  and  pulse,  and  in  large  doses  I  have  seen  it  pro- 
duce coma.  I  have  never  myself  given  more  than  twenty 
or  thirty  grains  a  day,  and  have  found  the  dose  quite 
sufficient. 

On  the  cerebro-spinal  system  it  seemed  to  exert  a  sedative 
action  ;  in  cases  of  pernicious  fever,  accompanied  with  epi- 
leptiform seizures,  if  given  during  a  moment  of  intermission, 
its  action  was  remarkable.  In  chronic  cases  I  have  fre- 
quently observed  gastritis  supervening  on  an  excessive  and 
prolonged  use  of  the  drug.     I  have  observed  also  that  when 
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the  salt  could  not  be  tolerated  by  the  stomach,  it  was  fol- 
lowed by  the  best  results  when  administered  by  the  bowels. 

In  chronic  cases,  quinine  appeared  less  powerful,  and 
seemed  to  exert  a  less  beneficial  effect  than  bark ;  its  action 
seemed  to  be  transient,  while  that  of  the  cinchona  was  more 
permanent.  When  quinine  has  failed  in  my  hands,  especi- 
ally when  treating  old  cases  of  relapse,  I  have  used  cinchona 
with  the  happiest  effect. 

Next  in  importance  must  be  ranked  arsenic,  which  I  con- 
sider a  most  valuable  febrifuge,  which  has  stood  us  in  good 
stead  in  the  hour  of  danger.  I  have  given  arsenic  in  large  and 
repeated  doses,  and  have  never  met  with  any  evil  effect  from 
its  use.  During  the  intensity  of  the  epidemic  I  have  invariably 
given  thirty  drops  of  Fowler's  solution  in  mucilage  every 
two  hours  up  to  the  fourth  or  fifth  dose,  the  last  dose  antici- 
pating the  expected  paroxysm  by  at  least  two  hours.  Its 
use  was,  of  course,  discontinued  as  soon  as  symptoms  of  gas- 
tric irritation — a  silvery  state  of  the  tongue,  with  red  ele- 
vated papillae  at  the  tip,  and  lachrymation — indicated  that 
the  drug  could  not  be  further  tolerated.  In  a  few  instances 
I  have  employed  cafeine,  but  its  action  as  a  febrifuge  was 
uncertain,  while  the  disorders  it  produced  in  the  vascular 
and  nervous  systems  rendered  its  general  use  undesirable. 

It  is  hardly  necessary  to  state  that,  here  as  elsewhere, 
numberless  reputed  specifics  were  recommended  during  the 
progress  of  the  disease ;  among  them  I  may  mention  :— 
Hydrochlorate  of  ammonia,  sulphur,  common  salt,  coffee, 
champao  (Magnolia  Champaca),  chiretta,  cadoc  (Guilandina 
Bonduo),  the  clerodendrou  heterohylium  (Herbe  or  Bois 
Cabri),  etc. 

Most  of  these  were  excellent  tonics,  but  certainly  did  not 
possess  any  antiperiodic  virtues.  With  the  exception  of  the 
cadoc,  I  have  used  them  all,  and  found  them  wanting  in 
febrifuge  qualities. 

Emetics  and  purgatives  at  the  outset  of  the  disease,  fol- 
lowed by  ten  grains  of  quinine  in  the  period  of  apyrexia, 
constituted  the  treatment  I  usually  adopted-;  the  quinine  was 
repeated  about  a  couple  of  hours  before  the  expected  parox- 
ysms, and  continued  for  one  or  two  days.  In  the  comatose 
state  which  so  frequently  followed  attacks  of  pernicious  in- 
termittent, ice  to  the  head,  a  purgative  injection,  and  a 
dozen  leeches  behind  the  ears  when  necessary,  were  the 
means  I  usually  adopted.  I  never  resorted  to  general  blood- 
letting, which  I  consider  dangerous  in  the  extreme.  During 
the  slight  period  of  intermission,  which  followed  on  attacks 
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of  pernicious  intermittent,  I  generally  gave  ten  grains  or 
fifteen  grains  of  quinine  by  the  mouth,  or,  where  that  was 
not  possible,  twenty  grains  per  rectum. 

The  intense  headache,  dimness  of  vision,  and  photophobia, 
so  frequent  and  so  distressing  in  the  severer  cases,  were  met 
by  small  blisters  to  the  temples,  and  doses  of  valerianate  of 
zinc,  camphor,  and  belladonna.  The  tolerance  of  belladonna 
in  these  cases,  as  well  as  in  cases  of  delirium  and  mania,  was 
very  remarkable. 

In  the  treatment  of  the  more  chronic  cases  when  associ- 
ated with  anaemia  and  painful  digestion,  I  have  found  nux 
vomica,  with  some  bitter  infusion,  of  excellent  effect.  In 
the  weak  and  cachectic,  a  wine-glassful  of  tincture  of 
cinchona  (jj — Oj)  every  morning,  and  a  teaspoon- 
ful  of  the  syrup  of  the  phosphate  of  iron,  quinine,  and 
strychnine,  twice  daily  after  meals,  have  been  followed  by 
excellent  results.  At  the  same  time,  when  possible,  I  in- 
variably recommend  cold  bathing,  which  I  consider  an  ad- 
mirable prophylactic. 

But  frequently,  in  spite  of  all  treatment,  the  disease  pro- 
gresses, and  then  our  only  hope  is  in  a  change  of  climate, 
which,  to  be  beneficial,  must  be  resorted  to  before  serious 
organic  disease  has  set  in. 

Conclusions. — From  the  foregoing  observations,  we  may, 
I  think,  fairly  conclude : — 

1.  That  the  epidemic  which  prevailed  in  Mauritius  in 
1867,  was  purely  malarial  or  paludal  in  origin,  nature,  and 
effects. 

2.  That  the  disease  was  of  an  infectious  character,  not  im- 
ported, but  of  local  growth,  and  fostered  by  want  of  proper 
sanitary  measures. 

3.  That  the  causeof  the  malaria  was  due, in  the  first  place,to 
the  indiscriminate  and  extensive  denudation  of  land,  which 
has  been  going  on  for  several  years  past ;  and,  secondly,  to  a 
succession  of  droughts  consequent  on  a  marked  decrease  in 
the  annual  rainfall. 

4.  That  among  the  secondary  causes  may  be  enumerated 
the  inundation  of  1865,  the  enormous  increase  in  the  popu- 
lation of  Port  Louis,  the  filthy  state  of  the  dwellings  of  the 
lower  orders,  the  want  of  a  proper  system  of  drainage  in  the 
town  of  Port  Louis,  the  absence  of  hurricanes  for  several 
years  past,  and  the  great  diminution  in  thunder  and  light- 
ning. 

5.  That  the  disease  was  one  which  was  utterly  unknown 
in  Mauritius  previous  to  the  present  epidemic,  and  that  the 
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affectkm  knoim  as  biHoiis  remittent  iever^  thougli  endomic 
in  the  croloiiT  far  maov  years  past^  could  not  hare  ijivcn  ri$e 
to  an  outbreak  of  mali^ant  or  pernicious  intermittent  fever* 

6.  That  the  disease  is  likelv  to  become  endemic  unless 
prompt  sanitary  measures  be  adopted,  and  sanitary  regula- 
tions enforced.  Among  these,  the  replanting  of  trees  on  an 
extensive  scale  should  be  made  compulsory* 

7.  That  a  proper  system  of  drainage  should  be  immediately 
put  into  execution. 

8.  That  the  pestilence  is  one  over  which  suitable  hygienic 
measures  can  exert  a  powerful  control. 

9.  That  in  the  treatment  of  the  disease  quinine  was  found 
the  specific  par  excMente^  and  that  when  it  failed  in  its  cura- 
tive action^  death  was  caused  by  complications  affecting  the 
brain  and  nervous  system,  or  was  brought  about  by  sheer 
prostration  of  all  physical  and  vital  force. 

10.  That  of  all  the  other  so-called  specifics  none  were  de- 
serving of  the  name  except  it  be  arsenic* 
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OF  PANDEMIC  WAVES  IN  THE  PRODUC- 
TION OF  FEVERS  AND  CHOLERA. 

By  ROBERT  LA.WSON, 

INSPECTOR-GENERAL  OF   HOSPITALS. 

[Read  2nd  March,  1868.] 


About  ten  years  ago,  while  I  was  in  charge  of  the  Medical 
Department  of  the  Army  in  Jamaica,  I  commenced  an  exa- 
mination into  the  records  of  mortality  at  the  various  military 
stations  in  that  island,  to  ascertain  whether  they  indicated 
the  operation  of  local  causes  that  might  be  removed.  I  had 
proceeded  but  a  little  way  before  it  became  apparent  that  a 
cause  of  far  more  extensive  operation  was  concerned,  and, 
that  until  its  laws  were  detected,  there  was  no  probability  of 
any  satisfactory  deduction  being  drawn  from  the  history  of 
disease  at  the  respective  stations.  I  accordingly  endeavoured 
to  trace  the  course  of  epidemics,  but,  after  a  long  considera- 
tion of  all  the  evidence  within  my  reach,  was  unable  to  fix 
on  any  law,  though  the  fact  that  the  epidemic  influence  was 
often  experienced  over  a  large  extent  of  the  earth's  surface 
at  the  same  time  was  clearly  made  out. 

In  the  end  of  1861  I  was  induced  to  examine  into  the 
course  of  fever  in  Jamaica  again,  and  had  scarcely  begun  it 
when  the  former  difiiculty  presented  itself,  and  the  inquiry 
was  immediately  turned  in  that  direction.  After  much  con- 
sideration I  was  led  to  the  conclusion  that  epidemics  pro- 
ceeded regularly  from  south  to  north,  and  that  they  might 
be  traced  from  the  Cape  of  Good  Hope  to  Iceland.  They 
succeeded  each  other  at  intervals  of  a  few  years,  and  often 
aflfected  places  far  distant  in  longitude,  and  their  resem- 
blance to  a  succession  of  waves  led  to  their  causes  being 
designated  Pandemic  Waves. 

As  the  course  of  these  waves  seemed  uninfluenced  by 
atmospheric  currents,  it  was  clear  they  must  be  owing  to 
some  terrestrial  force,  and  their  appearance  at  Mauritius 
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chart  in  ct:=i:r=:irnr  wiii  thb.  A  cvM^y  \^f  lUe  luxi  n^VxAII  \^^ 
a  large  scale  Lk  been  prepjutxxi  Kvr  iW  Ktn\U*^«KvK^^\>NAl 
SocielT,  and  it  bas  been  suirge^iUHl  th^t  A  woUvV  \^f  iW  j^viUv 
ciples'on  vhich  it  is  formed^  stud  their  ;jtp)^lu\MUvu  I\n  iW 
elacidation  of  epidemics,  would  con$Ututt>  A  tinu\^  A^^vm^ 
paniment.  In  what  follows  1  will  ondts^Yxnu  U>  ivuvoy  tUt* 
leading  principles  as  shortly  as  pos$iblt\  Aud  iUu>tl«^tt'  tht'iu 
by  a  few  examples.  Those  who  are  auxiou»  lor  fuUor  dohul« 
are  referred  to  the  original  papers* 

I. — PERIOD   OF   TUB   >VAVK»» 

If  the  records  of  disease  at  any  placo  whru  (vxvv  oonull 
lutes  a  considerable  portion  of  tho  sicknoMM  bn  oxi^intlUMl,  ll. 
will  be  found  that,  for  the  most  part,  tlio  uniioun  «Miibri»«li« 
occur  either  in  the  odd,  or  in  the  cvou  vrrtrni  iiotMirilln^  In  IIn 
geographical  position.  There  may  ho  cnliU'inlrn  III  llm 
alternate  years,  but  far  more  frcqutMitly  tliny  fclinw  (liniii 
selves  in  the  yfear  peculiar  to  tho  Htiitlon.  'IIimm  Mt.  NIniMi 
Leone  there  were  some  canes  of  yellow  fnvni'  In  IHI7|  A 
severe  epidemic  in  1823,  another  in  1H«1),  ohm  I'imt  In  IHrt/), 
a  severe  epidemic  in  1837,  three  cimew  In  iHlft,  Hhiii\m 
severe  epidemic  in  1847,  and  another  «"m1«  Im  \HMI  hii  i»f' 
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them  odd  years.  In  Jamaica  there  were  very  severe  epi- 
demics of  yellow  fever  in  1819,  1825,  1827,  1831,  1837, 
1841,  1853;  there  was  considerable  mortality  in  the  even 
years,  occasionally,  from  fever,  but,  as  will  be  shown  here- 
after, the  excess  fell  on  the  odd  years.  Yellow  fever  appeared 
at  Gibraltar  in  1804,  1810,  1813, 1814,  1828,  besides  threat- 
ening  to  do  so  on  several  other  occasions  ;  of  the  five  periods 
four  are  even  years,  and  one  only  an  odd  year.  These  facts 
show  the  waves  to  have  a  period  of  two  years,  or  of  some 
multiple  of  that,  but  on  the  whole  the  two-yearly  period 
seems  to  represent'them  best. 

The  relative  influence  of  the  first  and  second  years  of  the 
wave  is  brought  out  very  prominently  by  the  mortality 
among  the  troops  in  Jamaica  from  1817  to  1836.  In  ab- 
stract XXX  of  the  Appendix  to  the  Statistical  Report  on  the 
Health  of  the  Troops  in  the  West  Indies  for  these  years, 
the  deaths  from  all  causes,  in  the  regiments  of  the  line  in 
Jamaica,  are  given  for  each  month  of  every  year.  There 
are  no  means  for  separating  the  mortality  from  fever  from 
that  arising  from  other  causes  ;  but  as  the  deaths  from  speci- 
fied diseases  amounted  to  121*3  per  1,000  of  mean  strength, 
while  those  from  fever  alone  constituted  101*9  of  this  ratio, 
or  five-sixths  of  the  whole,  and  it  is  well  known  that  the 
excess  of  mortality  in  all  the  epidemics  arose  from  fever,  the 
fluctuations  of  the  death  rate  may  be  taken  to  represent 
pretty  accurately  the  influence  of  the  Pandemic  cause, 
acting  of  course  through  local  causes  and  personal  suscep- 
tibility. 

Arranging  the  deaths  for  the  twenty  years  by  months, 
they  are  lowest  from  March  to  June  inclusive,  and  highest 
in  November  ;  and  if  those  for  the  twelve  months  commencing 
with  March  of  the  odd  years  be  placed  together,  and  those 
commencing  with  March  of  the  even  years  similarly  treated, 
and  their  sums  taken,  the  aggregate  mortality  each  month 
during  the  first  and  second  years  of  the  wave  will  be  ob- 
tained.    These  numbers  are  as  follow  : — 
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These  figures  if  projected  in  a  curve  bring  out  clearly  the 
much   greater  activity  of  the  causes  of  fever  under  the  first 
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year  of  the  wave  than  under  the  second ;  but  it  is  obvious 
from  the  latter  that  a  considerable  epidemic  is  even  then 
possible,  though  on  a  series  of  years  the  excess  of  mortality 
occurs  under  the  first  year.  The  form  of  the  curve  for 
August  and  September  in  the  first  year,  as  compared  with 
its  position  up  to  July,  and  subsequent  to  October,  indicates 
a  disturbing  cause,  which  on  examination  was  found  to  arise 
from  the  excess  of  mortality  in  those  months  in  the  50th  and 
92nd  Regiments  (just  arrived  from  England)  in  1819,  and 
in  the  84th  (also  recently  from  home)  in  1827.  There  was 
a  similar  disturbing  cause  in  the  months  from  March  to  June 
of  the  second  year,  with  the  33rd  and  91  st  Regiments  in 
1822  (mostly  from  fever  likewise),  and  with  the  77th  in 
1825.  Subtracting  the  deaths  in  these  corps  for  twelve 
months  after  their  arrival  from  the  aggregate  monthly 
mortality  already  given,  the  following  numbers  are  ob- 
tained : — 
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These  results  show  a  regular  progression  from  the  mini- 
mum in  April  to  the  maximum  in  November  the  first  year, 
and  a  less  symmetrical  one  from  the  minimum  in  April  to 
the  maximum  in  December  of  the  second. 

There  are  no  materials  in  the  Statistical  Reports  on 
the  health  of  the  army  to  permit  of  the  progress  of  fever 
from  month  to  month  being  traced  for  other  stations  as  for 
Jamaica,  but  the  deaths  from  fever  being  given  for  each  year, 
these  have  been  reduced  to  their  millesimal  ratios  to  the 
strength,  and  those  for  the  odd  years,  and  those  for  the  even 
added  together,  and  divided  by  the  numbers  of  these  respec- 
tively, so  as  to  obtain  mean  annual  results.  The  statistics 
for  the  Home  Station  embrace  seventeen  years,  for  Gibraltar 
twenty-nine  years,  the  other  Mediterranean  and  the  Ame- 
rican stations  thirty  years,  Ceylon,  Jamaica,  and  West 
Indies  twenty  years,  Mauritius,  and  Cape  Town  nineteen 
years,  and  Cape  Frontier  thirteen  years  only.  These  stations 
with  their  mean  annual  mortality  from  fever  per  1,000  of 
strength,  taking  them  as  they  come  under  the  influence  of 
the  advancing  wave,  are — 
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MilleBimal  ratio  of  mortality  from  fevers 

of 

all  descriptions. 

Stations. 

In  odd  years. 

In  even  years. 

Mauritius 

0-09 

2-28 

Cape  Frontier 

0-28 

210 

Cape  Town     ... 

2-22 

1-68 

Ceylon 

10-27 

30-49 

West  Indies  ... 

36-63 

36-25 

Jamaica 

124-63 

8205 

Ionian  Islands 

12*07 

8  81 

Malta 

1-73 

3-33 

Gibraltar 

1-52 

10-96 

Bermuda 

26-81 

3-31 

Home  Station,  Dragoons 

1-63 

118 

„             Foot  Guard 

2'64 

1-96 

„              Infantry 

2-69 

2-77 

Nova  Scotia   ... 

•  •  • 

1-83 

107 

Canada 

•  •  •                 1 

2-51 

2-09 

The  ratios  for  the  even  year  at  Gibraltar,  and  for  the  odd 
at  Bermuda,  are  materially  increased  by  the  mortality  in 
1828  at  the  former,  and  by  the  epidemics  of  1819  and 
1843  at  the  latter ;  but  if  for  the  excessive  death  rate  in  these 
years,  that  of  the  highest  in  another  even  or  odd  year,  re- 
spectively, be  substituted,  the  mean  annual  ratio  for  the  even 
year  at  Gibraltar  comes  out  326  as  against  1*52  for  the  odd 
year,  and  at  Bermuda  5*31  for  the  odd  year  as  against  3'31 
for  the  even  one,  still  showing  the  excess  as  in  the  first 
instance. 

The  period  when  fever  appears  at  the  difierent  stations  is 
an  important  consideration  in  this  inquiry.  At  Mauritius, 
the  Cape,  and  in  the  southern  hemisphere  generally,  the 
local  causes  seldom  present  any  marked  activity  before  the 
beginning  of  December ;  fever  seems  to  be  most  frequent 
in  February  and  March,  and  then  to  decline  to  July,  or  even 
to  extend  into  August.  In  Ceylon,  from  September  to  March, 
there  is  little  mortality  from  the  disease ;  it  attains  its  greatest 
force  in  April,  and  declines  through  the  following  months  to 
August.  The  course  of  mortality  in  Jamaica  is  obvious  from 
the  details  already  given;  and  that  of  the  Windward  and  Lee- 
ward Islands,  or  the  West  Indies  as  they  are  denominated  in 
the  military  returns,  does  not  seem  to  be  materially  difier- 
ent. In  the  Mediterranean  and  American  stations,  and  Ber- 
muda, fever  commences  to  increase  in  June;  it  seems  to  cul- 
minate under  ordinary  circumstances  in  August,  and  then  to 
decline.  At  Gibraltar,  however,  though  cases  of  yellow 
fever  have  been  met  with  as  early  as  the  middle  of  July,  it 
was  not  before  the  end  of  August  that  the  disease  spread, 
and  it  attained  its  greatest  height  towards  the  end  of  October. 
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II. PROGRESS    OF   THE   WAVES. 

As  mentioned  above,  the  waves  move  from  south  to  north. 
They  take  five  years  to  go  from  the  Cape  of  Good  Hope  to 
England.  Any  period  of  the  year  might  be  fixed  on  to  lay 
down  their  position.  I  have  selected  the  1st  of  January  as 
the  most  convenient  and  best  suited  to  the  statistics  which 
were  available.  The  lines  on  the  chart  are  lines  of  equal 
magnetic  dip  or  isoclinals,  and  were  selected  to  represent  the 
position  of  the  advancing  edge  of  the  wave  from  year  to  year. 
Those  on  the  chart  are  70°,  63°,  and  30°  south  ;  and  0°, 
30°,  53°,  70°,  and  80°  north.  These  represent  the  progress 
of  epidemics  with  unexpected  accuracy,  but  it  is  quite  pos- 
sible that,  as  the  records  of  disease  assume  greater  precision 
at  diflFerent  places,  it  may  be  found  necessary  to  substitute 
others  more  or  less  distant  from  them. 

A  febrific  wave  is  supposed  to  start  from  the  isoclinal, 
70°  S.,  on  the  1st  of  January  of  a  year  with  an  odd  num- 
ber, and  to  overspread  the  zone  between  that  and  53° 
in  the  course  of  the  year.  It  will  start  from  53°  on  the 
Ist  of  January  of  the  even  year,  and  so  on.  As  the  waves 
are  assumed  to  recur  every  second  year,  another  will  leave 
the  isoclinal,  70°,  on  the  next  odd  year,  and  will  pursue 
the  same  course  as  that  which  preceded  it.  From  this  pecu- 
liarity it  follows  that  the  first  part  of  a  wave  is  experienced 
in  any  given  zone,  either  always  in  an  odd  year,  or  always  in 
an  even  one,  and  from  this  simple  arrangement  results  that 
the  wave  on  the  1st  of  January  in  the 

Will  leave  the  isoclinal 


»» 

it 


Odd  years. 

Even  years. 

70**  S. 

53°  S. 

30**  S. 

0°S. 

30°  N. 

53°  N. 

70**  N. 

80«N. 

And  the  force  of  the  epidemics  is  accordingly  felt  in  each  of 
these  zones  in  the  year  peculiar  to  it,  following  that  of  the 
zone  to  the  south  of  it,  and  preceding  that  of  the  one  to  the 
north. 

There  is  an  apparent  exception  to  this  in  the  case  of 
Mauritius,  the  Cape,  Ceylon,  and  Bermuda.  The  first  three 
lie  to  the  north  of  zones  which  are  overspread  by  the  wave 
in  an  odd  year,  and  can  be  reached  by  it  only  towards  the 
end  of  the  year,  while  fever  prevails  in  all  in  the  early 
months,  hence  the  excess  of  mortality  occurs  in  these  in  the 
even  year,  the  first  occasion  on  which  the  local  causes  acquire 
their  activity  after  the  arrival  of  the  wave.  Bermuda,  near 
the  northern  limit  of  a  zone  overspread  by  the  wave  in  an 
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even  year,  has  its  severest  epidemics  in  the  odd  year  fol- 
lowing. 

As  the  progress  of  the  wave  from  year  to  year  is  regular, 
so  its  advance  through  any  given  zone  seems  proportional  to 
the  period  of  the  year  which  has  elapsed,  and  the  position  of 
the  margin  may  be  thus  shown  approximately.  Applying 
these  principles  to  the  mortality  at  the  diflFerent  military  sta- 
tions given  above,  it  is  found  that  at  Mauritius,  and  on  the 
Cape  frontier,  the  excess  falls  on  the  even  year,  in  accord- 
ance with  the  theory.  Cape  Town  is  an  apparent  exception; 
this  arose  altogether  from  the  high  mortality  in  1825  and 
1827,  when  numerous  deaths  took  place  from  typhoid  fever, 
presenting  the  usual  intestinal  lesions,  and  which  was  dis- 
tinctly traced  to  the  causes  now  recognised  to  originate  them, 
and  on  the  removal  of  them,  the  disease,  which  was  confined 
to  certain  spots,  ceased.  Ceylon  agrees  with  the  theory  also. 
In  the  next  zone,  Jamaica  affords  the  strongest  support  to  it, 
but  the  West  India  Islands  give  an  undecided  result,  the 
cause  for  which  I  have  not  been  able  to  detect.  As  Sierra 
Leone  in  the  same  zone  on  the  east  of  the  Atlantic,  however, 
agrees  with  Jamaica,  there  is  every  reason  to  conclude  that 
there  must  have  been  something  in  connection  with  the  West 
Indies  which  masked  its  development.  In  the  zone  beyond 
the  isoclinal,  53°  N.,  the  Ionian  Islands  present  a  similar 
anomaly  to  the  West  Indies,  while  Malta  and  Gibraltar  both 
give  unequivocal  support  to  the  theory.  Bermuda  in  this 
zone,  as  already  stated,  has  the  severest  epidemics  in  the  odd 
year,  though  they  are  not  confined  to  that.  Beyond  the 
isoclinal,  70°  N.,  the  cavalry  and  foot  guards,  which  at 
that  period  may  be  considered  as  having  had  almost  their 
whole  service  at  home,  have  their  excess  of  deaths  from  fever 
in  the  odd  year.  The  infantry,  which  from  1830  to  1836 
included  the  men  of  the  West  Indian  depots,  mostly  recruits, 
for  the  next  ten  years  embraced  the  whole  of  the  regiments 
on  home-service,  all  of  which  had  recently  returned  from 
abroad  ;  this  fact  may  have  bad  something  to  do  with  the 
different  result  obtained  for  this  portion  of  the  force  from 
those  for  the  cavalry  and  foot  guards.  The  ratios  for  Canada 
and  Nova  Scotia  both  show  their  predominance  of  mortality 
in  the  odd  year,  according  to  the  theory. 

III. THE    INFLUENCE    OF    THE    WAVES    IN    EXCITING 

EPIDEMICS    OF    FEVER. 

The  influence  of  pandemic  waves  in  causing  outbreaks  of 
fever  is  manifest  in  two  ways,  viz.:  firstly,  under  the  operation 
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of  the  same  wave,  in  the  same  year,  at  points  often  very  dif- 
ferent in  latitude  and  embracing  in  longitude  almost  half  the 
circumference  of  the  earth  ;  and  secondly,  in  successive  years, 
at  points  more  and  more  to  the  northward,  as  the  waves  pur- 
sue their  usual  course.  To  illustrate  these  fully  it  is  neces- 
sary to  examine  the  records  of  disease  at  a  sufficient  number 
of  distinct  and  widely  spread  stations  for  a  series  of  years, 
when  it  will  be  found  that  many  epidemics,  which  have  hitherto 
been  thought  independent  of  each  other,  were  local  manifesta- 
tions under  the  same  general  influence,  and  others  which  were 
considered  accidental,  and  to  account  for  which  much  labour 
has  been  expended  and  ingenuity  displayed,  fall  into  their 
place  naturally  as  subordinate  to  the  general  law.  A  few 
such  illustrations  may  be  given  here. 

A  wave  is  supposed  to  have  advanced  from  the  isoclinal, 
53®  S.,  on  the  commencement  of  1816,  but  there  are  no 
data  available  for  the  Cape  or  Mauritius  that  year  or  the 
following  one.  The  first  indication  of  its  operation  is  met 
with  in  in  Ceylon  1818,  when  the  mortality  among  the  troops 
from  fever,  chiefly  of  the  remittent  form,  rose  to  133.8  per 
1,000  of  strength.  At  Ascension,  where  fevers  occur  in  the 
same  year  as  at  Ceylon,  the  admissions  in  1818  were  twelve, 
six  times  more  numerous  than  in  1817,  and  embracing  nearly 
every  man  on  the  island  ;  one  death  occurred,  the  symptoms, 
according  to  Burnett,  being  those  of  yellow  fever.  At  Lima, 
in  Peru,  a  large  body  of  Spanish  troops  from  Europe  was  as- 
sembled, among  whom  a  severe  fever,  supposed  to  have  been 
yellow,  broke  out  in  February  1818.  The  disease  was  not 
confined  to  Lima,  but  was  met  with  as  far  as  lea,  in  latitude 
14°  S.  In  1819,  this  wave,  extending  from  Ceylon  to 
Peru,  would  overspread  the  zone  beyond  the  isoclinal, 
30°  N.  This  year  Pali  plague  was  very  severe  in  Cutch 
and  Guzerat.  The  plague  was  epidemic  at  Susa,  on  the 
south  of  the  Mediterranean.  The  mortality  in  the  West 
Indies  was  less  than  in  1818  or  1820,  but  in  several  of  the 
subordinate  stations  it  was  high,  and  at  Demerara,  one  of 
these,  where  the  form  of  fever  for  years  previously  had  been 
the  ordinary  remittent,  yellow  fever  appeared  and  proved 
very  fatal.  At  Jamaica  the  mortality  among  the  troops  rose 
to  273-8  per  1,000.  In  1820  when  the  wave  would  proceed 
beyond  the  isoclinal  53°  N.,  the  mortality  in  the  Ionian 
Islands  was  low.  At  Malta  it  was  more  considerable  for 
that  place,  and  at  Gibraltar  it  increased,  while  in  the  neigh- 
bouring parts  of  Andalusia  yellow  fever  prevailed  epidemi- 
cally, and  typhus  was  severe  in  the  convict  hulks  at  Toulon. 
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At  New  Orleans  where  there  had  been  a  considerable  mor- 
tality from  yellow  fever  in  1819,  it  remained  nearly  as  high 
in  1820.  In  1821  the  wave  would  proceed  beyond  the 
isoclinal  70°  N.  There  was  little  fever  in  Nova  Scotia 
this  year,  but  in  Canada  the  ratio  of  deaths  was  2*8  as  against 
0*6  the  previous  year.  At  Bermuda  the  ratio  rose  to  14'3 
from  3*0  in  1820,  and  at  Norfolk  in  Virginia,  and  Baltimore, 
yellow  fever  showed  itself.  A  fever  denominated  catarrhal 
prevailed  in  Iceland  in  1821. 

Another  wave  would  advance  from  the  isoclinal  53°  S. 
on  the  1st  January,  1822.  At  Cape  Town  the  mortality  per 
1000  this  year  was  2*3  as  against  0*0  the  previous  year,  and 
on  the  Cape  Frontier  it  amounted  to  4*8.  There  was  no 
death  from  fever  at  Mauritius  in  1822.  In  1824  this  wave 
would  advance  from  the  isoclinal  0°,  and  in  Ceylon  the 
deaths  amongst  the  troops  rose  to  104  3  per  1000  from  200 
the  preceding  year.  The  first  Burmese  war  commenced  this 
year,  and  the  troops  engaged  suffered  very  severely  from 
fever  and  dysentery,  and  that  form  of  fever  called  Dengue 
appeared  among  them.  The  Ashantee  war  was  also  going 
on  in  1824,  in  the  vicinity  of  Cape  Coast  Castle  on  the  West 
Coast  of  Africa ;  here  there  was  excessive  mortality  among 
the  Europeans  employed  in  the  field,  from  fever  and  dysen- 
tery. In  1825  the  wave  would  enter  the  next  zone ;  Dengue 
spread  from  Calcutta  along  the  Ganges  a  considerable  dis- 
tance. Plague  was  very  severe  in  Egypt.  This  year  a  body 
of  white  troops  was  sent  to  Sierre  Leone  and  the  Gambia, 
among  which  the  mortality  from  remittent  fever  was  exces- 
sive. There  was  a  high  mortality  in  the  West  Indies,  but 
rather  less  than  the  previous  year,  but  in  Jamaica  the  ratio 
per  1000  rose  to  287.8,  chiefly  from  yellow  fever.  The  wave 
would  pass  into  the  zone  beyond  53°  N.  in  1826.  Plague 
was  prevalent  at  Constantinople  this  year  ;  the  ratio  of  mor- 
tality among  the  troops  in  the  Ionian  Islands  rose  from  8*3 
the  previous  year  to  ll'O.  At  Malta  there  was  no  increase  ; 
at  Gibraltar  it  rose  from  3  2  in  1825  to  4*2,  and  Hennen  re- 
ports there  were  several  cases  of  yellow  fever.  There  was  a 
high  mortality  from  yellow  fever  among  the  troops  in  the 
Bahamas.  In  1827  when  the  wave  would  enter  the  next 
zone,  the  mortality  in  Bermuda  rose  to  4*5  from  1*6  the  pre- 
vious year;  in  Nova  Scotia  it  rose  to  2*7  from  0*7,  and  in 
Canada  to  4*6  from  3*2  in  1826.  Typhus  prevailed  in  Ice- 
land in  1828,  extending  into  the  following  year. 

In  1845  the  sickness  broke  out  in  the  Eclair  on  the  Coast 
of  Africa,  which  has  since  caused  so  much  controversy.  One 
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argument  strongly  insisted  on  by  those  who  thought  that  the 
epidemic,  which  appeared  at  Bona  Vista  that  year,  arose 
from  communication  with  the  cases  labouring  under  yellow 
fever,  was  that  there  was  no  evidence  of  an  epidemic  consti- 
tution being  in  operation,  and  hence  its  aid  could  not  be  in- 
voked to  account  for  the  prevalence  of  the  disease  after  she 
left.  By  reference  to  the  chart  it  will  be  seen  that,  like 
Sierra  Leone,  that  island  lies  in  the  zone  between  the  isocli- 
nals  30°  and  63°  N.,  and  the  advancing  edge  of  the 
wave  would  reach  it  about  18th  August  of  the  odd  year. 
The  Eclair  left  Bona  Vista  on  13th  September,  and  the  epi- 
demic did  not  commence  among  the  inhabitants  who  had 
had  no  communication  with  her  or  her  people  until  the  1 2th 
October,  the  usual  sickly  season  there,  and  it  was  preceded 
by  heavy  rain.  It  maybe  doubted  by  some  when  the  cases 
on  board  the  Eclair  first  assumed  the  character  of  yellow 
fever.  I  quite  agree  with  the  compiler  of  the  Reports  on 
the  Health  of  the  Navy,  that  some  of  those  which  appeared 
when  she  was  at  anchor  off  the  Seabar,  to  the  south  of  Sierra 
Leone,  those  of  the  stoker  on  the  23rd  May,  and  of  Field  on 
4th  June,  were  not  to  be  distinguished  from  those  that  oc- 
curred subsequently,  in  short,  were  really  cases  of  yellow 
fever.  There  is  no  doubt,  too,  that  at  least  three  cases  of  this 
disease  proved  fatal  on  shore  at  Sierra  Leone,  altogether 
independent  of  the  Eclair ^  two  of  the  subjects  having  not 
even  arrived  in  the  colony  at  the  time  she  sailed.  There  is  thus 
evidence  that  in  the  year  when  fevers  were  to  be  expected 
in  that  zone,  yellow  fever  appeared  in  the  Eclair,  and  on  shore 
at  Sierra  Leone  independent  of  each  other,  and  subsequently, 
biit  not  before,  the  wave  had  reached  it,  at  Bona  Vista.  So 
far  these  may  be  considered  by  some  as  coincidences  merely, 
but  on  tracing  the  course  of  this  wave  it  is  found  that  at 
Santa  Cruz  in  Teneriffe,  in  the  next  zone,  an  epidemic  pre- 
vailed in  1846,  resembling,  if  not  actually,  yellow  fever,  and 
the  millesimal  ratio  of  mortality  among  the  troops  from  fever 
rose  in  the  Ionian  Islands  from  2*5  in  1845  to  6*8  in  1846  ; 
in  Malta  from  1*1  to  3*0 ;  at  Gibraltar  from  0*9  to  6*7  ;  and 
at  the  last  named  station  one  case  presented  yellowness  of 
conjunctiva  and  skin,  and  so  much  resembled  yellow  fever 
that  an  epidemic  was  anticipated.  In  1847  this  wave  ex- 
tended to  the  British  Islands,  leading  to  a  great  development 
of  febrile  disease.  These  facts  leave  no  doubt  that  the  inde- 
pendent manifestations  in  the  Eclair  and  at  Sierra  Leone  were 
connected  with  the  pandemic  influence,  under  which  also 
Bona  Vista  came  the  same  year,  and  which  was  so  distinctly 
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manifested  at  Teneriffe  and  through  the  Mediterranean  the 
following  year,  and  in  England  the  subsequent  one. 

The  outbreak  of  yellow  fever  in  Brazil  in  the  end  of  1849, 
took  place  under  similar  circumstances.  Rio  Janeiro,  where 
it  commenced  on  28th  December,  is  so  situated  in  the 
zone  between  the  isoclinals  30®  S.  and  0°,that  the  wave 
would  reach  it  about  the  middle  of  October  of  the  odd  year, 
and  the  epidemic  commenced,  as  is  usual  in  the  southern 
hemisphere,  soon  after  the  summer  solstice  there. 

In  1853  a  severe  epidemic  of  fever  occurred  at  Monte 
Video.  Opinions  were  at  variance  as  to  whether  it  was 
yellow  or  not ;  but  the  possibility  of  yellow  fever  arising 
there  was  placed  beyond  doubt  by  its  appearance  in  1857. 
This  place  lies  between  the  isoclinals  53°  S.  and  30° 
and  the  wave  would  reach  it  about  1st  November  of  the  even 
year,  and  as  at  Rio  Janeiro  fever  was  to  be  looked  for  at  the 
commencement  of  the  following,  in  this  case  the  odd  year. 
I  have  not  the  exact  date  of  its  appearance  in  1853;  but  in 
1857  it  commenced  in  February  and  continued  to  the  end  of 
May.  In  continuation  of  the  epidemic  of  1853  at  Monte 
Video  the  severe  epidemic  at  Lima  in  the  beginning  of  1854 
shows  the  progress  of  the  same  wave.  This  would  pass  the 
isoclinal  30°  N.  on  the  1st  January  1855,  and  in  the 
course  of  that  year  there  was  an  extensive  epidemic  of  the 
febrile  affection  denominated  "  MatlazalhutP'  in  the  southern 
portion  of  Mexico.  Cholera  was  common  in  several  islands 
in  the  West  Indies  in  1855,  and  in  the  end  of  the  year  there 
was  a  partial  outbreak  in  Jamaica,  and,  as  seems  usual  where 
this  disease  prevails,  fever  was  little  met  with,  but  in  1856, 
the  second  year  of  the  wave,  there  was  a  pretty  severe  epide- 
mic of  yellow  fever  in  Jamaica  and  at  Havanna.  There  was 
a  slight  epidemic  in  1856  at  Bermuda,  and  a  few  cases  at 
Lisbon,  Oporto,  and  Corunna,  but  here,  as  in  the  West  Indies 
the  previous  year,  cholera  was  rife  in  1856,  which  seems  to 
have  checked  the  development  of  the  fever,  through  the  first 
year  of  the  febrific  wave  at  Lisbon,  and  it  was  only  in  1857, 
after  the  disappearance  of  the  cholera,  that  the  yellow  fever 
became  epidemic  there.  This  alternation  of  fever  and  cholera 
is  frequently  met  with,  the  conditions  suitable  for  the  deve- 
lopment of  fever  appearing  adverse  to  cholera,  and  vice  versa, 
those  favouring  the  extension  of  cholera  checking  the  appear- 
ance of  fever. 

IV. THE  CHOLERIFIC  WAVE, 

An  examination  of  cholera  epidemics  brings  out  the  fact. 
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that  they,  like  those  of  fever,  move  with  regularity  from 
south  to  north,  and  that  their  local  manifestations  from  year 
to  year  may  be  embraced  by  a  succession  of  waves,  which  ad- 
vance at  the  same  rate,  and  are  limited  by  the  same  lines 
of  magnetic  dip,  as  have  been  employed  in  connection  with 
those  of  fever.  There  is  this  difference  between  them  how- 
ever, that,  on  a  series  of  years,  the  maximum  of  cholera 
occurs  in  any  given  zone  the  same  year  with  the  minimum 
of  fever  there ;  in  other  words,  that  the  first  year  of  the 
cholerific  wave  coincides  with  the  second  of  the  febrific,  and 
thus  the  cholerific  wave  on  1st  January  in  the 
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There  are  few  places,  where  cholera  forms  one  of  the  pre- 
valent diseases,  for  which  the  records  of  mortality  are  avail- 
able in  such  a  form  as  to  permit  of  the  monthly  and  annual 
death  rate  being  defined,  as  has  been  done  for  fever  in  Jamaica 
in  the  former  part  of  this  paper ;  but  a  table  of  the  deaths  at 
Bombay  from  February,  1851,  to  January,  1864,  inclusive, 
which  appeared  in  a  paper  by  Dr.  Macpherson  in  the  Medi- 
cal Times  of  23rd  November  last,  gives  lhe  necessary  details 
for  that  place.  The  sum  of  the  deaths  each  month,  for  the 
fourteen  years,  is  lowest  in  September,  and  as  the  cholerific 
wave  is  supposed  to  overspread  the  zone  between  the  iso- 
clinals  0°  and  30®  N.  in  the  odd  year,  by  taking  the 
numbers  for  the  twelve  months  commencing  with  September 
in  that  for  the  first  year  of  the  wave  at  Bombay,  and  similarly 
those  commencing  with  September  in  the  even  one  for  the 
second  year,-  their  relation  to  each  other  is  brought  out  as 
follows  : — 
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If  these  figures  be  projected  as  a  curve  the  inflexions  are 
rendered  quite  distinct,  and  leave  no  doubt  as  to  the  exist- 
ence of  a  wave  in  connection  with  cholera  as  with  fever, 
and  of  the  intensity  of  cholera  coinciding  with  that  portion  of 
the  febrific  wave  when  its  influence  is  least.  The  lowest 
point  in  the  curve,  too,  agrees  within  narrow  limits  with  the 

Q  2 


228  OBSERVATIONS   ON    FEVERS   AND   CHOLERA. 

interval  between  the  receding  and  advancing  waves,  as  de- 
duced, either  from  the  actual  magnetic  dip  at  Bombay  for 
the  mean  period,  or  from  actual  measurement  on  the  chart. 
The  mean  dip  at  the  Bombay  Observatory  for  1857-58  was 
19*2°.  And  as  the  wave  is  supposed  to  move  from  the  iso- 
clinal 0°  to  30°  N.  in  the  course  of  the  odd  year,  it  should 
reach  Bombay  about  the  20th  August,  while  measurement 
in  the  chart  gives  the  6th  August  as  the  approximate  date. 

Cholera  is  met  with  in  three  forms,  viz.,  the  epidemic,  the 
sporadic,  and  the  common  bilious  or  English  cholera,  and 
there  is  much  diversity  of  opinion  as  to  the  relation  these 
bear  to  each  other.  I  have  met  with  sporadic  cases,  within 
the  tropics,  which  presented  every  symptom  characteristic  of 
the  epidemic  form  of  the  disease,  and  many  others  have  had 
similar  experience.  I,  therefore,  believe  they  were  essentially 
of  the  same  nature  as  those  which  when  they  occur  in  greater 
numbers  constitute  an  epidemic.  The  common  or  bilious 
form,  though  resembling  the  epidemic  in  some  respects  so 
much  as  to  receive  the  same  name,  still  differs  not  only  in 
the  character  of  the  intestinal  evacuation,  but  in  the  absence 
of  the  suspension  of  the  function  of  the  kidneys  so  common 
in  the  latter,  and,  so  far,  they  present  much  the  same  affinity 
to  each  other  that  intermittent  does  to  yellow  fever.  Like 
these,  too,  when  the  epidemic  cholera  prevails,  other  places 
in  the  same  zone,  often  very  distant  in  longitude,  frequently 
present  an  unusual  number  of  the  sporadic  or  bilious  cases, 
though  far  beyond  the  limits  of  the  epidemic  disease,  thus 
indicating  that  all  these  forms  are  influenced  by  the  same 
general  cause.     A  single  illustration  may  be  given. 

In  1825  a  wave  passed  to  the  north  of  the  isoclinal  0° , 
and  the  mortality  from  cholera  among  the  white  troops  in 
Ceylon  rose  to  21*4  per  1000  from  0*6  the  previous  year. 
In  1826  when  this  wave  would  overspread  the  zone  beyond 
30°  N.  the  deaths  among  the  white  troops  in  Bengal  rose 
to  21*1  per  1000  from  6*7  the  preceding  year;  in  Bombay 
the  ratio  fell  a  little,  but  was  still  high.  Cholera  was  epide- 
mic in  China  this  year.  In  the  West  Indies  the  ratio  of  ad- 
missions rose  from  9*0  in  1825,  to  24.0  per  1000,  though  with 
but  one  death.  In  Jamaica  there  was  one  case  only,  which 
proved  fatal  however,  and  was  the  first  death  from  this 
disease  there  for  ten  years.  In  1827  the  epidemic  disease 
spread  beyond  the  isoclinal  53°  N.  into  Tartary.  This 
year  the  ratio  of  admissions  in  the  Ionian  Islands,  which  had 
been  high  for  several  years,  continued  with  little  change. 
At  Malta  there  was  an  increase,  and  at  Gibraltar  a  diminu- 
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tion  in  the  admissions.  In  1827,  too,  the  second  year  of  the 
wave,  the  admissions  in  Jamaica  increased  to  16*5  with  a 
death,  and  in  the  West  Indies  they  fell  to  9  3  with  three 
deaths.  In  1828  the  cases  at  Bermuda  were  46*6  per  1000, 
there  having  been  none  the  previous  year,  and  this  year 
also  at  Gibraltar  the  admissions  were  nearly  quadrupled. 
The  admissions  in  Nova  Scotia  were  3*1  per  1000  in  1828, 
and  in  Canada  6*1,  but  as  in  Jamaica  and  Gibraltar  in  the  second 
year  of  the  wave  here,  1829,  the  ratio  rose  to  11*2  and  15*4 
respectively,  with  three  deaths  in  Canada.  There  are  numer- 
ous other  instances  of  the  same  description. 

According  to  the  theory  announced  above,  the  first  part  of 
the  cholerific  wave  would  overspread  the  British  Islands  in 
the  even  year,  and  this  is  quite  in  accordance  with  the  facts. 
The  epidemic  which  commenced  in  the  north  of  England  in 
the  end  of  1831,  was  under  the  second  year  of  the  same  wave 
which  had  reached  Orenburg  in  August,  1829,  and  which  in 
1831  had  also  caused  the  disease  in  Iceland.  The  epidemic, 
which  commenced  in  the  south  of  England  and  Canada  in 
1832,  was  under  the  first  year  of  the  following  wave.  The 
epidemic  of  1834  was  experienced  at  Havanna,  and  Lisbon 
and  south  of  Spain,  in  1833,  and  reached  England  and  Canada 
the  following  year.  The  epidemic,  which  passed  northwards 
through  to  Russia  in  1847,  was  felt  beyond  the  isoclinal  70° 
N.  in  1848,  and  became  apparent  in  England  late  in  the 
year  only,  as  the  fever  then  prevalent  declined,  but  in  1849 
it  became  fully  developed.  The  occurrences  of  1853-54  were 
parallel  to  those  of  1 831-32,  the  first  appearance  of  the  disease 
in  the  north  of  England  in  the  former  year  was  under  the 
second  year  of  the  wave  which  had  led  to  the  outbreak  at  St. 
Petersburg  and  in  northern  Russia  in  1852,  and  the  epidemic 
of  1854  was  experienced  in  the  south  of  Europe  in  1853. 
The  same  explanation  applies  to  the  epidemic  of  1866  which 
may  here  be  examined  somewhat  more  in  detail. 

The  first  indications  of  this  wave  I  have  met  with  were  at 
Natal  in  South  Africa,  and  Mauritius,  in  1861.  At  Mauritz- 
burg  in  the  former,  in  the  end  of  January  or  beginning  of 
February,  diarrhoea  with  watery  evacuations  was  prevalent, 
and  one  case  occurred  presenting  all  the  characters  of  epi- 
demic cholera,  with  complete  collapse.  This  information  I  had 
from  Dr.  Mann  who  attended  the  patient,  and  who  had  been 
familiar  with  cholera  in  England.  There  were  six  attacks 
among  the  troops  in  Mauritius  in  the  end  of  1861,  four  of 
which  proved  fatal,  and  in  1862  a  severe  epidemic  ensued. 
This  wave  would  pass  the  isoclinal  0°  on  Ist  January,  1863, 
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and  this  year  there  was  a  slight  increase  in  the  attacks 
and  mortality  among  the  troops  in  Ceylon,  and  the  ratio  of 
mortality  of  the  previous  year  was  continued  among  those  in 
the  Madras  Presidency.  There  was  also  a  fatal  case  among 
the  troops  in  St.  Helena.  The  wave  would  reach  Bombay 
in  the  course  of  August  this  year.  The  deaths  from  cholera 
there,  from  September  1862  to  August  1863,  the  second  year 
of  the  previous  wave,  and  those  for  the  twelve  months  from 
September  1863,  the  first  year  of  that  under  consideration, 
were  as  follow : — 
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These  figures  bring  out  most  distinctly  the  influence  of  the 
advancing  wave  in  increasing  the  mortality  over  that  of  the 
previous  year,  and  this  is  obvious  in  every  month,  except 
October  and  July.  The  mortality  among  the  white  troops 
in  the  Bombay  Presidency  was  2'\  per  1,000  only  in  1864, 
and  was  confined  to  the  Bombay,  Poonah,  and  Mhow  divi- 
sions, but  among  the  native  population  in  their  vicinity  the 
disease  was  much  more  active.  In  Bengal  there  was  little 
cholera  among  the  white  troops,  and  it  was  chiefly  met  with 
at  Lucknow  and  Allahabad.  In  1865  the  deaths  in  Bombay 
itself  were  slightly  less  numerous  than  in  1864,  but  the 
details  for  each  month  are  not  given,  which  prevents  a  full 
comparison  with  those  under  the  first  year  of  the  wave  there ; 
these  were,  however,  431  in  December  1864,  and  363  in 
January  1865,  indicating  much  activity  of  the  causes  of  the 
disease  at  that  time.  Among  the  white  troops  in  the  Pre- 
sidency the  mortality  rose  to  15*9  per  1,000,  cholera 
having  appeared  in  all  the  military  divisions,  though  to  the 
greatest  extent  in  the  Bombay,  Mhow,  and  Northern  Divi- 
sions, and  in  the  Bengal  army  the  Saugor,  Gwalior,  and 
Oude  divisions  were  visited  severely.  There  was,  then,  an 
unusual  activity  of  the  causes  of  cholera  in  the  tract  of 
country  extending  from  Bombay  north-eastwards  to  the  base 
of  the  Himalayas,  while  there  were  lesser  degrees  of  the 
same  met  with  at  Poonah  on  the  south-east,  and  at  Hydra- 
bad  and  Kurachee  to  the  north-west.  It  was  evidently  in 
connection  with  these  occurrences  that  cholera  appeared 
early  in  1865  at  Mukallah  on  the  Arabian  coast,  and  at 
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Hodeicia  in  the  Red  Sea  south  of  Jedda,  and  subsequently 
at  Mecca  among  the  pilgrims  congregated  there.  All  these 
places,  like  Hindostan,  were  under  the  second  year  of  the 
wave,  and  the  outbreak  of  the  disease  in  the  former,  contem- 
poraneously with  its  great  aggravation  in  a  portion  of  the 
latter,  indicates  the  operation  of  a  general  cause  quite  dis- 
tinct from  those  personal  or  local  causes,  to  which  alone  it 
has  been  attributied.  The  reason  for  this  cause  not  having 
embraced  Arabia  in  its  influence  in  1864  as  well  as  Bombay, 
cannot  be  given  with  certainty,  but  there  is  satisfactory 
evidence  that  in  that  year  fever  was  very  prevalent  on  the 
west  coast  of  Africa  between  the  isoclinals  0°  and  30°  N., 
that  it  prevailed  along  the  course  of  the  Nile,  and  especi- 
ally at  Khartoom,  and  that  it  was  more  among  the  troops, 
both  in  the  Madras  Presidency  and  in  Birmah,  than  in  1863. 
It  seems  probable  that  that  part  of  Arabia  between  the  same 
isoclinals  was  similarly  aflTected,  and,  indeed,  the  reports  at 
the  time  were,  that,  up  to  the  early  months  of  1865,  low 
fever  was  very  prevalent  at  Mecca.  It  has  already  been 
mentioned  that  the  conditions  which  favour  febrile  epidemics 
seem  adverse  to  those  of  cholera,  and  this,  so  far  as  our 
information  extends  at  present,  seems  the  most  reasonable 
explanation  of  Arabia  and  Egypt  having  escaped  cholera  in 
1864. 

The  wave  under  consideration,  according  to  their  regular 
progress,  would  pass  the  isoclinal  53°  N.  on  1st  January, 
1865.  I  am  not  aware  of  any  evidence  as  to  cholera  having 
manifested  itself  in  Tartary  this  year,  but,  as  all  are  aware, 
after  showing  itself  at  Alexandria  in  June,  it  soon  ap- 
peared at  many  points  on  the  north  coast  of  the  Mediter- 
ranean, and  began  to  penetrate  the  various  countries  where 
it  showed  itself,  but  now,  unlike  the  rapid  progress  it  had 
made  between  the  isoclinals  30°  and  53°  N.,  its  advance 
was  gradual  and  regular,  as  it  seems  always  to  be  under 
the  first  year  of  the  wave,  and  at  no  place  in  Europe  did 
it  commence  as  an  epidemic  earlier  than  the  wave  would 
reach  it,  and  though  three  were  small  isolated  outbreaks 
near  to  or  beyond  the  isoclinal  70°  N.,  in  the  end  of  1865, 
yet  the  disease  did  not  become  epidemic  up  to,  or  north 
of  that  until  1866,  the  year  when  previous  experience  indi- 
cated this  might  be  expected.  In  America  it  observed  the 
same  law. 

The  length  this  communication  has  reached  renders  it  un- 
advisable  to  add  farther  details  ;  those  desirous  of  these  may 
find  them  in  the  original  papers  to  which  allusion  has  already 
been  made. 
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KEPORT  ON  THE  RECENT  EPIDEMIC  OF 
CHOLERA  (1865-1866). 

By  J.  NETTEN  RADCLIFFE. 
IRead  April  eth,  1868.] 


In  September,  1865,  the  Council  of  the  Society  presented 
to  the  Foreign  Office  a  memorial  concerning  the  then  recent 
extension  of  cholera  along  the  shores  of  the  Mediterranean. 
After  referring  to  previous  pandemics  of  this  destructive 
disease,  the  memorial  stated  that,  "  hitherto  the  information 
before  the  profession  respecting  the  exact  course  of  the  deve- 
lopment of  cholera  in  the  several  epidemics  which  had  tra- 
versed Europe,  had  been  far  from  being  either  so  correct  or 
so  complete  as  the  interests  of  science  demand.'*  The  desir- 
ability of  a  fuller  and  more  accurate  knowledge  of  the  geo- 
graphical history  of  the  disease  as  it  appears  in  different  lands, 
and  under  the  varying  conditions  of  climate,  country,  the 
habits  and  diets  of  peoples  and  other  conditions,  was  pointed 
out.  It  was  remarked  that  epidemiological  inquiries  have  to 
be  conducted  in  much  the  same  way  as  meteorological  in- 
quiries ;  and  that  to  be  fruitful  of  good,  both  must  equally 
rest  on  accurate  data  collected  in  a  wide  area  of  observation, 
and  over  periods  of  time  more  or  less  extended.  Further, it  was 
said  that  "  what  the  Board  of  Trade  now  does  to  advance 
the  progress  of  meteorological  science  may  be  done  by  other 
departments  of  the  Government  to  advance  the  interests  of 
epidemiology.  On  no  point,"  the  memorial  continued,  "  is 
authentic  information  more  needed  than  as  to  the  exact  dates 
when  the  pestilence  first  appears  in  the  different  localities 
attacked  over  the  face  of  the  continent.  Great  Britain  pos- 
sesses greater  facilities  in  obtaining  such  information,  from 
her  wide  spread  relations  and  intercourse,  than  most  other 
countries.  It  is  respectfully  submitted  that  the  object  in  view 
might  be  efficiently  attained,  through  the  co-operation  of  H.M. 
Consuls,  if  the  Secretary  of  State  for  Foreign  Affairs  would 
be  pleased  to  give  instructions  to  those  gentlemen  to  record 
and  communicate  the  most  reliable  information  within  their 
reach  in  respect  of  their  consulates  and  the  surrounding  dis- 
tricts, and  if  all  such  information  were  made  available  for  the 
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benefit  of  medical  science.     To   the  following    points    the 
Council  of  the  Society  would  particularly  invite  attention — 

1.  The  exact  dates  of  the  earliest  recognised  or  ascertained 
cases  of  the  disease,  whether  the  cases  proved  fatal  or  not. 

2.  Did  these  cases  occur  among  strangers  or  persons  re- 
cently arrived  in  the  place  ? — or  among  residents  who  had  not 
been  recently  away  from  it  ? 

3.  Had  there  been  any  unasual  amount  of  bowel  disorders, 
or  other  form  of  sickness,  prevalent  among  the  inhabitants 
prior  to  the  occurrence  of  these  cases  ? 

4.  In  what  part  of  the  town  or  village  did  the  first  cases 
occur  ? — and  what  part  or  district  suffered  most  during  the 
visitation  ? 

5.  What  is  the  nearest  place  where  the  disease  was  known 
to  exist  at  the  time  of  the  occurrence  of  the  first  cases,  or  to 
have  existed  shortly  before  such  occurrence  ? 

6.  What  precautionary  measures  have  been  taken  by  the 
authorities  to  avert,  or  to  meet,  the  visitation  V 

In  answer  tothismemorial,theSecretaryof  Statefor  Foreign 
Affairs,  Earl  Russell,  replied  : — '*  That  the  various  reports 
received  from  Her  Majesty's  Consuls  relative  to  the  out- 
break and  progress  of  cholera  had  been  made  over  to  the 
Lords  of  Her  Majesty's  Most  Honourable  Privy  Council,  by 
whom  they  had  been  handed  to  the  Medical  Officer  of  the 
Privy  Council :  and  that  their  Lordships  then  intimated  that 
this  gentleman  would  permit  the  Secretary  of  the  Society  to 
refer  to  the  reports  or  to  any  correspondence  on  the  subject 
which  he  might  have  in  custody." 

After  the  receipt  of  this  reply  I  waited  upon  Mr.  Simon. 
He  very  courteously  gave  me  every  facility  for  consulting 
the  reports  and  papers  relating  to  cholera  forwarded  to 
his  office  ;  and  I  take  this  opportunity  of  expressing  my 
warmest  thanks  to  him  for  the  assistance  he  gave  me  in  pro- 
secuting the  somewhat  onerous  task  I  had  undertaken.  The 
material  placed  at  my  disposal  for  studying  the  diffusion 
of  the  epidemic  was  by  no  means  so  complete  as  it  would 
have  been  had  the  simple  suggestions  of  the  Council  of  the 
Society  been  adopted  and  acted  upon  by  the  Foreign  Office. 
The  questions  would,  I  believe,  have  proved  welcome  and 
valuable  guides  to  the  consuls  in  making  their  reports. 
With  few  exceptions  the  consuls  of  infected  districts  took  a 
deep  interest  in  the  disease,  and  their  reports  were  executed 
with  great  care.  It  needed  but  a  few  suggestions  to  direct 
their  observations  to  make  the  reports  of  the  highest  value. 
It  is  to  be  regretted  that  the  Foreign  Office  did  not  see  good 
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to  adopt  the  recommendation  of  our  Council ;  but  failing 
this  we  owe  it  much  gratitude  for  placing  within  our  reach 
all  the  information  it  received  concerning  the  progress  of  the 
epidemic. 

Whilst  working  at  the  history  and  progress  of  the  disease, 
as  recorded  in  the  official  documents  sent  to  the  Medical 
Department  of  the  Privy  Council  Office,  I  was  called  upon 
by  the  Privy  Council,  at  the  suggestion  of  Mr.  Simon,  to 
report  to  their  Lordships  on  the  same  subject.  In  carrying 
out  the  instructions  of  the  Privy  Council  I  was  permitted  to 
consult  documents  bearing  upon  the  subject  received  at  the 
India,  Colonial,  War,  and  Kegistrar-General's  Offices.  The 
mass  of  matter  gathered  from  these  diflFerent  sources,  and 
given  in  detail  in  my  report  published  in  the  Appendix  to 
the  Eighth  Report  of  the  Medical  Officer  of  the  Privy 
Council,  would  otherwise  have  been  first  laid  before  the 
Society.  I  trust  that  I  shall  have  the  forgiveness  of  the 
Society  for  sacrificing,  as  it  were,  its  undoubtedly  primary 
claim  upon  my  labours  in  the  interest  of  the  Government. 
I  have  no  regret,  I  must  confess,  for  doing  so  ;  as  thus  I 
was  enabled  to  devote  an  amount  of  time  to  the  subject 
which  otherwise  would  have  been  impracticable.  Moreover, 
as  reporter  to  the  Privy  Council,  the  data  placed  at  my  com- 
mand were  more  extensive  than  would  have  been  the  case  as 
Secretary  of  the  Society,  These  considerations  will,  I  hope, 
prove  my  justification  to  the  Society,  if  a  justification  be 
needed. 

The  Report  referred  to  carries  the  history  of  the  epidemic 
to  the  close  of  the  year  1865  ;  and  beyond  this  period,  that 
history  as  yet  can  only  be  very  partially  written.  Indeed, 
some  little  time  must  elapse  before  the  history  of  the  epi- 
demic can  be  completed — that  is,  such  a  history  as  will  prove 
of  scientific  value.  Official  and  trustworthy  reports  of  the 
dissemination  of  the  epidemic  in  the  diflferent  kingdoms  and 
states  of  the  continent  of  Europe  and  in  North  and  South 
America  are  but  slowly  appearing.  It  is  most  difficult  to 
obtain  these  reports  without  the  intervention  of  Government, 
and  when  obtained,  a  command  of  languages  and  time  will 
be  required  to  digest  them,  the  thought  of  which  may  almost 
drive  the  most  hopeful  and  enthusiastic  epidemiologist  to 
despair. 

In  October,  1865,  when  the  epidemic  had  spread  with 
alarming  rapidity  along  the  coasts  of  the  Mediterranean 
and  Euxine,  and  was  ravaging  several  parts  of  the  conti- 
nent, the  French  GoYernment  suggested  that  an  International 
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Sanitary  Conference  should  be  held  at  Constantinople  for 
the  purpose  of  "  investigating  the  primary  causes  of  cholera, 
determining  its  principal  points  of  departure,  studying  its 
characteristics  and  its  march,  and,  lastly,  proposing  practical 
means  for  confining  the  disease  and  stifling  it  at  its  origin." 
The  reasons  for  suggesting  that  the  Conference  should  meet 
at  Constantinople  were  thus  stated  in  the  circular  of  M. 
Drouyn  de  Lhuys : — Owing  to  their  geographical  position, 
the  countries  of  the  Levant  are  first  attacked  by  the  scourge. 
The  Oriental  Government,  therefore,  is  particularly  inte- 
rested in  the  ameliorations  it  is  desired  to  introduce  for  the 
general  welfare  in  the  organisation  of  the  sanitary  service, 
and  we  may.  reckon  with  confidence  upon  its  co-operation 
in  the  measures  of  which  its  subjects  will  be  the  first  to 
feel  the  beneficial  eflFects.  It  must  not  be  forgotten  that  it  is 
owing  to  the  persevering  assistance  of  the  Porte,  to  the  suc- 
cessful improvements  it  has  introduced  into  the  administra- 
tion of  the  public  health,  that  the  problem  of  the  suppression 
of  the  plague  has  been  happily  settled.  It  is  from  Turkey, 
therefore,  that  the  Conference  will  be  able  to  find  the  most 
efficacious  aid  to  its  labours  ;  it  is  with  her  support  that  it 
will  collect  the  best  elements  of  practical  solution.  These 
considerations,  the  value  of  which  will  no  doubt  be  appre- 
ciated by  the  Cabinet  of ,  appear  to  me  naturally  to 

point  out  the  city  of  Constantinople  as  the  seat  of  the  Con- 
ference. Brought  into  more  immediate  contact  in  this  capi- 
tal of  the  Ottoman  Empire  with  the  provinces  in  which  the 
epidemic  has  its  chief  centres,  the  representatives  of  the 
foreign  Powers  will  gain  valuable  information  from  the 
Superior  Council  of  Health  working  under  the  supreme 
direction  of  the  Porte.  These  favourable  conditions  will 
render  easier  in  that  city  than  anywhere  else  the  accomplish- 
ment of  the  important  mission  to  whose  success  the  Adminis- 
tration of  the  Sultan  will  consider  it  an  honour  to  contribute." 
The  proposition  of  the  French  Government  was  acceded  to 
by  the  principal  Powers  of  Europe ;  and  in  February,  1866, 
delegates  of  these  Powers  met  at  Constantinople.  One  of 
the  labours  of  the  Conference  was  the  preparation  of  an  his- 
torical sketch  of  the  progress  of  the  epidemic  in  1865.  Of 
the  diflferent  Reports  prepared  by  the  Conference,  this 
sketch  chiefly  concerns  me  in  reference  to  the  subject  of 
my  present  Report.  It  supplies  several  important  details 
wanting  in  the  Report  which  I  had  previously  prepared  for 
the  Privy  Council. 

The  historical  sketch  of  the  Conference  and  my  Report, 
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read  together,  furnish  all  the  important  authenticated  data 
respecting  the  first  and  most  active  period  of  dissemination 
of  the  epidemic.  But  in  addition  to  these,  there  are  now 
accessible  various  valuable  and  elaborate  Reports  (some 
official)  and  monographs  on  the  early  outbreak  of  the  disease 
in  the  chief  ports  of  the  Mediterranean.  Of  these  Reports 
and  monographs,  I  would  mention  especially  : — 

Surgeon  A,  Leith  Adams  and  Assistant-Surgeon  F,  fl". 
Welch,  22nd  Regiment. — Report  of  the  cholera  epidemic  of 
1865  in  the  Maltese  islands.  Deputy  Inspector- General  Ru^ 
therfordyM.D. — General  Report  upon  the  Cholera  Epidemic 
in  Gibraltar  during  the  summer  and  autumn  of  1865.  2>c- 
puty  Inspector- General  Lawson,  —  Extract  regarding  the 
Outbreak  of  Cholera  in  the  Ship  Renown^  on  passage  from 
Gibraltar  to  the  Cape  of  Good  Hope.  Deputy ^ Inspector 
General  Barroto. — Narrative  of  the  Outbreak  of  Asiatic 
Cholera  on  board  the  Steamship  England,  (These  reports 
are  all  published  in  the  Statistical,  Sanitary,  and  Medical 
Reports  of  the  Army  Medical  Department  for  1864.  Dr. 
Sutherland, — Report  on  the  epidemic  of  cholera  at  Gibraltar 
1865 ;  and  Report  on  the  Sanitary  Condition  of  Malta  and 
Gozo,  with  reference  to  Epidemic  Cholera,  1865.  (Blue 
Books).  Dr. Ohio. — The  Cholera  in  Malta  and  Gozo  in  1865. 
(Official  Report :  Malta  1867).  Dr.  V.  Seux ;  Le  Cholera 
dans  les  Hopitaux  Civils  de  Marseille  pendant  I'Epid^mie 
de  1865.  (Paris  1866).  Drs.  Laugier  et  Ollive  :  Etudes  sur 
le  Cholera  de  Marseille  en  1865.  (Marseille  1865.)  Drs. 
Didiot  and  Gu^s. — Rapports  sur  I'origine  du  Cholera  & 
Marseille  en  1865.  (Marseille  et  Paris,  1866).  Dr.  Mene- 
cier.  Historique  de  1' Epidemic  de  Cholera  a  Marseille,  1865. 
Paris,  et  Marseille,  1866).  Dr.  V.  Collardot—Le  Cholera 
d'apres  les  neuf  ^pid^mies  qui  ont  r^gn^  k  Alger,  depuis 
J  835  jusqu'en  1865.  (Paris  lS61.)Dr.  Louis  Mongeri.— 
Etudes  sur  I'^pid^mie  de  Cholera  qui  a  r^gn^  &  Constanti- 
nople en  1865.  (Constantinople,  1866.)  Professor  Parkes. 
— On  the  Outbreak  of  Cholera  at  Southampton  in  September 
and  October  1865.  Mr,  J.Simon  and  Mr,  J.  Netten  Radcliffe, 
On  the  outbreak  of  cholera  at  Theydon  Bois,  in  Essex,  Oc- 
tober 1865.  (Eighth  Report  of  the  Medical  Officer  of  the 
Privy  Council).  Mr,  J.  Simon. — Remarks  on  Cholera  in  the 
Leeward  Islands  (p.  25).  Dr.  Buchanan, — On  imported 
Cholera  among  migrating  foreigners  in  the  Mersey.  Professor 
Parkes — On  cholera  in  Southampton  (Ninth  Report  of  the 
Medical  Official  of  the  Privy  Council.)  Report  of  the 
Commission  of  Quarantine  and  Health  Officer  of  the  Port  o 
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New  York;  January  1867.  (Albany,  1867.)— Annual  re- 
port of  the  New  York  Metropolitan  Board  of  Health,  1866. 
(New  York,  1867.) 

I  propose  to  avail  myself  of  the  different  sources  of  infor- 
mation here  noted,  and  lay  succinctly  before  the  Society  the 
principal  facts  concerning  the  first  period  of  diffusion  of  the 
epidemic.  I  shall  limit  myself  to  these  facts  alone,  stating 
them  in  the  briefest  fashion  consistent  with  clearness ;  but  I 
hope  at  some  subsequent  period  to  submit  to  the  Society  a 
more  complete  and  comprehensive  account  of  the  epidemic. 

State  of  health  of  population  attacked  prior  to  the  invasion 
of  the  epidemic. — The  first  question  which  enlists  the  atten- 
tion is  the  state  of  health  of  the  different  populations  infected 
by  the  epidemic  immediately  preceding  its  invasion. 
Information  on  this  subject  is  clear  and  decisive.  The  epi- 
demic was  not  preceded  by  any  of  those  signs  which  have 
been  presumed  to  indicate  forthcoming  pestilence.  There 
was  no  augmentation  of  diarrhceal  disease,  or  marked  de- 
terioration of  the  public  health,  such  as  was  believed  to 
precede  the  epidemics  of  cholera  in  1832-33  and  1848-49'.  In 
the  majority  of  cases  the  health  of  the  populations  attacked 
was  excellent  as  compared  with  previous  states,  and  there 
was  no  peculiar  prevalence  of  zymotic  diseases.  It  is  true 
that  in  Egypt  the  outbreak  of  the  epidemic  coincided  with  a 
period  of  much  privation,  but  like  privation  was  not  present 
elsewhere  among  the  communities  attacked.  It  is  true,  also 
that  Dr.  Sutherland  has  shown  that  during  the  six  months 
preceding  the  outbreak  in  Malta  the  amount  of  diarrhceal 
disease  was  greater  than  was  the  case  in  the  corresponding 
six  months  of  the  previous  year.  But  when,  applying  this 
fact,  he  writes : — **  There  is  evidence  that  a  change  pre- 
saging the  advent  of  an  epidemic,  had  been  taking  place  for 
months  in  the  public  health  of  the  islands ;"  he  ignores  the 
fact  that  no  such  change  "presaged  the  advent"  of  the  epi- 
demic at  Gibraltar,  as  he  satisfactorily  shows  in  his  report 
on  the  outbreak  in  that  town  and  garrison.  The  inference  in 
reality  is  much  wider  than  the  fact  from  which  it  is  deduced 
and  is  not  by  any  means  a  legitimate  deduction  from  that 
fact  as  it  stands.  It  is  true,  moreover,  that  MM.  Didiot  and 
Gu^s  have  endeavoured  to  show  that  prior  to  the  appearance 
of  cholera  in  Alexandria,  choleraic  disease  existed  in  Mar- 
seille and  that  the  outbreak  of  the  epidemic  in  the  latter  town 
was  preceded  by  "  une  constitution  m^dicale  chol^rique." 
But  the  faots  they  advance  in  support  of  their  conclusions 
simply  show  that  deaths  from  infantile  cholera,  which,  as  they 
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properly  remark,  is  *'  k  la  verity,  fr^quente  k  Marseille,"  and 
from  so-called  "  sporadic/'  cholera  are  apt  to  occur  in  Mar- 
seille during  the  months  of  May  and  June,  as  in  perhaps 
every  city  and  town  of  central  and  southern  Europe.  Cer- 
tainly they  state  that  the  cases  of  these  diseases  which  oc- 
curred in  May  and  June  were  characterised  by  unusual 
severity,  and  this  fact  must  be  taken  for  what  it  is  worth. 
Neither  in  Paris  nor  in  London^  where  statistical  and  other 
materials  for  solving  this  question  abound,  was  there  any 
change  in  the  public  health,  which  warned  observers  of  the 
coming  storm.  As  to  London  I  have  examined  the  question 
at  some  length  in  my  report  to  the  Privy  Council  on  the 
recent  outbreak  in  the  metropolis,  and  I  would  refer  to 
that  report.*  The  truth  is  that  the  epidemic  took  Europe 
by  surprise,  and  so  generally  good  was  the  public  health 
that  the  first  news  of  the  appearance  of  cholera  in  Egypt 
excited  no  attention  and  scarcely  any  alarm.  It  was  not 
until  the  disease  had  effected  a  lodgement  in  several  parts  of 
Europe  that  the  notice  of  governments  and  of  the  public 
was  "fully  aroused . 

The  Starting  Point  of  the  Epidemic. — The  first  positive 
fact  in  the  history  of  the  epidemic  was  the  arrival  of  two 
British  vessels,  the  North  Wind  and  Persia^  at  Jedda,  in 
March,  1865,  from  Singapore,  freighted  with  pilgrims,  chiefly 
Javanese,  for  Mecca.  On  the  voyage,  after  touching  at 
Makalla,  a  sea-port  on  the  south  coast  of  Arabia,  cholera 
appeared  on  board  and  carried  off  145  of  the  passengers  and 
crew,  before  the  ships  reached  their  destination.  Other 
ships  from  India  arriving  at  Jedda  in  the  course  of  March 
and  April,  and  carrying  pilgrims,  also  had  deaths  from 
cholera  on  board.  The  captains  of  the  ships  first-named  as* 
serted  that  the  passengers  contracted  the  disease  at  Makalla, 
where  it  was  present  when  the  ships  anchored  there.  The 
existence  of  cholera  at  Makalla  at  this  period  has  been  denied; 
but  the  probability  is  in  favour  of  the  disease  being  present 
there  at  that  time.  Prior  to  the  malady  breaking  out  at 
Mecca  it  had  appeared  at  Hodeida;  and  probably  about  the 
same  time  the  disease  had  shown  itself  at  Aden  and  elsewhere 
in  Lahej.  Cholera,  indeed,  seems  to  have  been  prevalent  at 
more  than  one  point  of  the  southern  and  western  coasts  of 
Arabia  before  the  time  of  the  Mecca  pilgrimage.  It  is  not 
improbable,  also,  that  the  disease  existed  on  some  parts  of 
the  African  coast,  south  of  the  straits  of  Bab-el-Mandeb. 

*- 

*  Ninth  Report  of  the  Medical  Officer  of  The  Privy  Council  (Appendix. 
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H.M.S.  Penguin  captured  two  slave  dhows,  one  on  the  15th 
April,  1865,  the  other  on  the  I2th  May,  running  north  in 
the  Gulf  of  Aden.  While  conveying  the  dhows  to  Aden  a 
considerable  number  of  the  slaves  died  from  choleraic  disease. 
Two  of  the  ship's  company  also  died,  one  on  the  17th  April, 
the  other  on  the  16th  May  ;  and  in  both  cases  "  the  symptoms 
were  precisely  similar  to  those  of  epidemic  cholera."  At  the 
period  of  the  occurrences  here  noted  Bombay  was  barely  re- 
covering from  the  severest  outbreak  of  cholera  from  which 
the  island,  and  probably  the  Presidency,  had  suffered  for 
many  years.  Once  before  only  (1852)  since  the  registration 
of  deaths  there,  that  is  to  say  within  the  seventeen  years  pre- 
ceding 1865,  had  the  island  suffered  so  severely  from  cholera. 
(See  "  Deaths  in  Bombay,  August,  1864.")  Now  it  is  to  be 
remembered  that  the  principal  trade  of  Makalla  is  with  Bora- 
bay  ;  and  it  is  not  improbable  that  late  in  1864  or  at  the 
commencement  of  1865,  cholera  was  introduced  from  Bombay 
into  Makalla  (not  necessarily  carried  by  pilgrims) ,  and  trans- 
mitted to  other  towns  of  the  Arabian  coast  as  well  as  to  the 
coast  of  Africa.  It  is  no  fanciful .  theory  that  these  coasts 
have  a  traffic  in  diseases  as  well  as  goods :  for  Mr.  Hewlett, 
the  Medical  Officer  of  Health  for  the  City  of  Bombay,  tells 
us  in  his  report  to  the  Municipality  for  1867,  that  small-pox 
"  is  frequently  imported  into  Bombay  from  persons  arriving 
in  native  craft  from  the  seaport  towns  in  Arabia,  Persia,  and 
Africa." 

The  Irruption  of  the  Epidemic. — Cholera  smouldered  in 
Jedda  from  the  time  of  the  arrival  of  the  infected  ships ; 
and  before  the  Mecca  pilgrimage  was  accomplished  it  broke 
out  in  the  Hedjaz  with  great  violence.  Towards  the  close 
of  the  pilgrimage,  in  fact,  its  ravages  became  so  alarming, 
that  as  soon  as  the  rites  were  completed  the  assemblage  broke 
up  in  a  panic,  and  the  different  caravans  hastened  their  route 
homewards,  the  disease  following  their  steps.  The  events 
at  Mecca  can  only  be  stated  broadly,  but  of  the  general  facts 
there  cannot  be  much  doubt. 

The  Spread  of  the  Epidemic, — On  the  route  of  the  pilgrims 
journeying  homeward  byway  of  Jedda,  the  deaths  were 
numerous,  and  undoubtedly  from  cholera. 

On  the  19th  May  the  first  ship  carrying  pilgrims  from 
Jedda  arrived  at  Suez.  It  was  an  English  steam  vessel 
crowded  with  1,500  of  the  returning  devotees.  On  the 
voyage  several  deaths  had  occurred  from  unknown  causes, 
and  the  bodies  had  been  cast  into  the  sea.  On  the  21st  May  the 
captain  of  this  ship  and  his  wife  were  both  attacked  with  cholera. 
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On  the  2Snd  May  a  case  of  cholera  was  recognised  at  Daman- 
hour,  forty-six  miles  E.S.E.  of  Alexandria,  and  on  the  line 
of  railway  from  Suez^  among  a  body  of  pilgrims  coming  from 
the  last-named  port. 

Between  the  19th  May  and  1st  June  many  thousands  of 
pilgrims  were  landed  at  Suez.  Those  who  had  simply  to 
traverse  Egypt  on  their  route  homewards  by  way  of  Alex- 
andria were,  by  an  arrangement  of  the  Egyptian  Govern- 
ment, immediately  forwarded  by  railway  to  the  last-men- 
tioned port ;  and  of  these  such  as  could  not  at  once  be  em- 
barked upon  the  vessels  provided  to  carry  them  to  their  fur- 
ther destination,  or  had  not  the  means  to  secure  their  pas- 
sage homewards,  were  encamped  outside  the  city  near  the 
canal  of  Mahmoudieh.  The  remaining  pilgrims  landed  at 
Suez  journeyed  from  Suez,  and  the  stations  on  the  line  of 
railway  to  Alexandria,  to  their  various  destinations  in  Egypt. 

There  is  not  any  account  of  the  state  of  health  of  the  mass 
of  pilgrims  who  were  encamped  at  Alexandria,  nor  of  the 
different  groups  who  were  dispersed  throughout  Egypt  jour- 
neying homeward.  On  the  2nd  June  a  case  of  cholera  (the 
first  recognised)  occurred  among  the  inhabitants  of  Alexan- 
dria who  were  in  communication  with  the  pilgrims.  On  the 
5th  June  two  other  cases  occurred  under  the  same  circum- 
stances. From  this  date  cases  became  numerous,  but  until 
the  12th  June,  according  to  Dr.  Aubert  Roche,  chief  physi- 
cian to  the  Isthmus  of  Suez  Canal  Company,  the  cases  were 
confined  to  that  portion  of  the  population  which  was  brought 
into  contact  with  the  pilgrims.  On  the  11th  June  cholera 
was  oflficially  reported  to  be  present  in  Alexandria,  and  be- 
tween that  date  and  the  14th  foul  bills  of  health  were  issued 
to  vessels  leaving  the  port.  Between  the  2nd  June  and  23rd 
July  the  epidemic  spread  over  the  whole  of  Egypt,  and  it  is 
estimated  that,  in  less  than  three  months,  60,000  persons  were 
destroyed  by  the  disease. 

On  the  20th  June  a  case  of  cholera,  the  first  of  the  subse- 
quent outbreak  in  the  island,  occurred  in  the  Lazzaretto 
island,  Valetta,  Malta.  On  the  31st  May  a  steam  vessel  en- 
tered the  harbour  of  Valetta,  from  Alexandria,  with  upwards 
of  200  pilgrims  from  Mecca,  on  board.  She  was  admitted 
to  pratique.  The  next  day  she  sailed  for  Tunis,  leaving  61 
pilgrims  at  Malta.  "Between  the  31st  May  and  Hth 
June,  fourteen  steamers  arrived  here  (Valetta)  from  Alexan- 
dria," Dr.  Ghio  reports, "  having  on  board,  besides  their  re- 
spective crews,  upwards  of  845  passengers,  of  whom  426 
were  hadjis.     Nearly  all  these  were  landed.     The  greater 
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part  of  them,  the  same  day,  or  the  next,  proceeded  in  the 
same  vessels  to  their  destination  ;  but  some  of  them  remained 
here  several  days."  On  the  14th  J  une  the  first  news  of  cholera 
having  broken  out  in  Alexandria  reached  Valetta,  and  on 
the  evening  of  the  same  day  a  seven  days'  quarantine  was  im- 
posed upon  vessels  arriving  from  the  former  port.  That 
evening  a  vessel  reached  Malta  having  eleven  pilgrims  on 
board,  and  the  master  reported  that  during  the  voyage  a  pil- 
grim had  died  from  bowel-complaint.  On  the  SOth  The 
Rhone,  a  steam-vessel,  arrived  at  Valetta  from  Alexandria, 
bringing  147  passengers  for  Malta.  During  the  passage  of 
the  vessel  a  passenger  and  a  fireman  had  died  from  cholera. 
On  the  SOth  June  (the  day  when  the  first  case  of  cholera  oc- 
curred in  the  Lazzaretto  island)  the  number  of  persons  de- 
tained in  quarantine  at  the  lazzaretto  amounted  to  288,  in- 
cluding the  persons  in  charge.  The  distance  between  the 
locality  where  the  first  case  occurred  and  the  nearest  part  of 
the  lazzaretto  to  which  passengers  from  Alexandria  had 
access  is,  in  a  direct  line,  662  feet. 

On  the  21st  July  cholera  appeared  in  the  island  of  Gozo, 
contiguous  to  Malta.  A  seaman  from  Malta  reached  the 
island  on  that  day  and  took  up  his  abode  with  his  sisters. 
He  was  seized  during  the  night  but  recovered.  On  the  24th 
four  cases  occurred.  Two  of  the  patients  were  sisters  of  the 
seaman ;  a  third  was  a  relation  who  had  constantly  visited 
the  house  during  his  illness,  and  the  fourth  was  a  person 
living  in  the  same  village. 

On  the  24th  June  the  first  case  of  cholera  occurred  in 
Smyrna.  No  account  is  given  of  the  arrival  of  vessels  from 
Alexandria  prior  to  the  establishment  of  quarantine  on  ac- 
count of  cholera.  On  the  23rd  June  a  steam-vessel  coming 
from  Alexandria  landed  293  passengers  at  the  lazaret,  one 
of  whom  died  from  cholera  on  the  29th  June. 

On  the  28th  June  cholera  appeared  in  Constantinople. 
That  day  a  frigate,  the  Moukbiri-surur ,  entered  the  Golden 
Jiorn  from  Alexandria,  and  the  same  evening  twelve  of  the 
crew  were  sent  into  the  marine  hospital  suffering  from 
choleraic  diarrhoea.  Two  deaths  from  choleraic  diarrhoea — 
or  more  probably  cholera — had  occurred  among  the  crew 
during  the  voyage.  On  the  5th  July,  cholera  broke  out  in 
the  barracks  through  which  the  patients  were  carried  to 
the  hospital,  and  about  the  same  time  the  disease  appeared 
among  the  labourers  of  the  arsenal  living  in  the  suburb  out- 
side, and  shortly  spread  thence  to  the  whole  city.  An  in- 
structive episode  of  the  outbreak,  seemingly  well  authenti- 
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cated^  was  this  :  On  the  11th  July  a  workman  left  the  vicinity 
of  the  arsenal  and  visited  the  village  of  Yeni-Keni,  several 
miles  from  Constantinople,  on  the  west  shore  of  the  Bospho- 
rus.  The  same  evening  he  was  seized  with  cholera  while  at 
a  caf(6.  On  the  12th  July — the  day  following — several  Mus- 
sulman labourers  and  Greek  boatmen  who  visited  the  same 
cafS  were  seized  with  diarrhcea.  This  was  the  commence- 
ment of  a  disastrous  outbreak  in  Yeni-Keni  and  the  vicinity. 

On  the  1st  July  cholera  appeared  at  Jaffa.  A  Greek  vessel 
had  arrived  that  day  from  Alexandria.  The  captain  of  the 
vessel  died  from  cholera  the  evening  of  his  arrival.  The 
next  day  a  Greek  was  seized  with  the  disease  in  one  of  the 
crowded  houses  of  the  town,  and  died  the  day  after.  This 
was  the  commencement  of  a  very  serious  outbreak,  and  the 
malady  accompanying  a  fugitive  population  spread  through- 
out the  surrounding  district. 

On  the  1st  July  also  cholera  appeared  at  Beyrout.  From 
the  17th  of  the  preceding  month  a  great  influx  of  persons 
into  the  town,  flying  from  Alexandria,  had  begun ;  and 
among  the  incomers  were  upwards  of  400  pilgrims  sent  at 
the  expense  of  the  Egyptian  Government,  besides  other  pil- 
grims who  travelled  this  route  by  preference.  These  pilgrims 
came  from  Beyrout,  from  Damascus  and  the  neighbourhood, 
and  from  the  districts  intervening  between  the  two  cities. 
Many  of  the  fugitives  from  Alexandria  also  passed  through 
Beyrout  to  villages  and  towns  inland.  Several  deaths  from 
cholera  took  place  among  the  passengers  at  sea,  and  all  were 
subjected  to  a  detention  in  quarantine  of  from  five  to  ten  days. 
The  epidemic  smouldered  in  Beyrout  from  the  1st  to  the 
13th  July,  and  then  spread  actively  for  several  weeks.  The 
epidemic  appeared  in  Damascus  on  the  1st  August ;  and  in 
Jerusalem,  probably  during  the  second  or  third  week  of  that 
month.  The  Persian  pilgrims  who  took  the  route  by  Beyrout, 
Aleppo,  and  Diarbekir  on  their  return  homewards,  reached 
the  vicinity  of  Aleppo  during  the  second  week  of  August.  The 
sanitary  state  of  the  individuals  composing  this  caravan  wa^ 
execrable,  and  a  part  of  its  baggage  consisted  of  the  corpses 
of  fellow  pilgrims  who  had  died  on  the  journey.  The  first 
case  of  cholera  in  Aleppo  took  place  on  the  16th  August. 
The  day  following  the  caravan  was  permitted  to  enter  the 
city.  The  same  day  two  quickly  fatal  cases  of  cholera  oc- 
curred, and  from  this  time  the  epidemic  rapidly  grew,  and 
in  three  months  carried  off  7,000  people  out  of  a  population  of 
90,000 — the  ordinary  population  of  the  city,  1  JiJO^O,  having 
been  reduced  one-fourth  by  flight.    Cholera  accompanied  the 
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caravan  of  Persian  pilgrims,  which  traversed  Aleppo,  along 
its  whole  route  to  the  Euphrates,  breaking  out  at  Orfa,  Diar- 
bekir,  Mosul,  and  other  towns  on  the  route. 

On  the  8th  July  cholera  appeared  on  the  west  coast  of  the 
Mediterranean  at  Valencia;  and  at  Ancona,  on  the  west 
coast  of  the  Adriatic.  On  that  day  a  French  merchant,  who 
had  journeyed  from  Alexandria,  by  \yay  of  Marseilles,  to 
Valencia,  was  struck  down  with  cholera  in  the  last-named 
town  and  died  the  same  day.  Other  inmates  of  the  house 
in  which  he  died  were  next  attacked.  This  was  the  starting 
point  of  the  epidemic  in  Spain. 

On  the  same  day  the  first  case  of  cholera  occurred  among 
the  population  of  Ancona,  four  days  after  the  arrival  of  a 
steamer  from  Alexandria.  On  the  3rd  of  July,  a  woman 
who  had  arrived  from  Alexandria  was  detained  at  the  lazza- 
retto,  where  she  remained  six  days.  She  left  the  lazzaretto 
on  the  9th,  was  taken  ill  on  the  lOth  while  travelling  towards 
Pistoia,  where  she  died  on  the  following  day  with  all  the 
known  symptoms  of  Asiatic  cholera.  This  was  the  begin- 
ning of  the  outbreak  in  Italy.  ' 

On  the  18th  of  July,  cholera  appeared  at  Gibraltar.  The 
first  case  was  a  private  of  the  2Snd  regiment,  and  other  cases 
quickly  occurred  in  the  same  regiment.  The  wing  of  the 
regiment  in  which  the  disease  first  showed  itself  had  sailed 
from  Malta  on  the  6th  of  July,  after  cholera  had  broken  out 
there,  and  landed  at  Gibraltar  on  the  10th  of  the  month.  On 
the  5th  of  August,  seven  cases  were  reported  among  the 
civil  population  of  the  town. 

On  the  23rd  of  July,  the  existence  of  cholera  in  Marseilles 
was  officially  recognised.  The  first  clear  case  of  the  disease 
occurred  on  the  18th  of  June,  the  patient  being  a  nurse 
having  charge  of  the  infant  of  a  fireman  of  a  steam- vessel. 
On  the  11th  of  June,  the  mail-steamer  Stella  arrived  at 
Marseilles  from  Alexandria,  having  among  its  passengers 
sixty-seven  pilgrims  on  their  journey  to  Algiers  from  Mecca. 
The  pilgrims  were  landed,  and  encamped  within  the  fortifi- 
cations near  the  port,  and  remained  there  a  short  time. 
Other  vessels  followed  in  rapid  succession  from  Alexandria, 
and  landed  many  passengers.  On  the  23rd  of  July,  the 
epidemic  was  fully  declared  in  Marseilles.  Nineteen  cases 
took  place  from  the  date  given  to  the  31st,  inclusive.  The 
history  of  each  of  these  cases  was  carefully  investigated  by 
Dr.  Menecier ;  and  of  these  fifteen  had  more  or  less  inti- 
mate relations  with  the  port. 

On  the  17th  of  September,  cholera  appeared  at  South- 
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ampton,  the  English  port  most  constantly  and  directly  in 
communication  with  Egypt.  The  circumstances  attending 
this  outbreak  have  been  investigated  by  Professor  Parkes,  and 
I  need  only  mention  it  briefly  here. 

I  do  not  propose  to  do  more  than  refer  to  the  chief 
instances  of  primary  dissemination  of  the  epidemic.  It 
Would  take  up  too  much  time  to  trace  its  development  along 
the  shores  of  the  Euxine  and  Sea  of  Marmora,  following  the 
track  of  infected  vessels  from  Constantinople ;  its  ascent  of 
the  Danube,  and  penetration  of  Russia  from  the  Black  Sea 
provinces  ;  and  I  may  only  briefly  refer  to  the  probable,  if 
not  certain,  importation  of  the  disease,  in  August,  from 
Odessa  to  Altenburg,  in  West  Saxony,  and  subsequent 
development  of  the  epidemic  there;  to  the  importation  of 
the  malady  by  the  ship  Atalanta  into  New  York  harbour, 
and  further  importation  by  other  ships  in  the  spring  of  1866  ; 
to  the  probable  carriage  of  the  disease  from  Marseilles  to 
Guadeloupe*  in  October  and  certain  carriage  from  the  same 
town  to  Algiers. 

I  have  followed  the  track  of  the  epidemic  to  the  north  and 
west  and  from  the  east  coast  of  Syria.  Now  I  must  show  its 
course  in  another  direction.  Early  in  August,  cholera  broke 
out  at  Mascat  and  Bender- Abbas.  On  the  4th  of  September 
the  disease  appeared  at  Bassora,  and  successively  broke  out, 
along  the  course  of  the  Euphrates  (ascending  that  river),  at 
Kourra,  Suk-el-suk,  Samava,  Divamieh,  Imam-Ali,  and  Ker- 
bellah,  whence  it  passed  to  Hillah  and  Bagdad,  appearing  at 
the  latter  city  in  September.  Along  this  route  the  development 
of  the  epidemic  coincided  with  the  passage  of  the  Persian 
and  Central  Asia  pilgrims  returning  from  Mecca  by  sea, 
ascending  the  Gulf  of  Persia  and  the  river  Euphrates.  The 
*  epidemic  which  thus  broke  out  on  the  banks  of  the  Eu- 
phrates, in  the  course  of  the  land  caravan  by  way  of  Aleppo, 
and  Darbakir,  as  well  as  of  the  pilgrims  returning  by  sea, 
passed  into  Persia,  and  has  not  yet  exhausted  its  ravages. 

Again,  we  learn  from  the  official  correspondence  on  Abys- 
sinia and  Dr.  Blanc's  narrative.  The  Story  of  the  Captives, 
that  cholera  broke  out  in  Massowa  in  October,  1865,  and 
that  in  the  autumn  of  that  year  and  spring  and  summer  of 
the  following  year,  the  disease  had  ravaged  some  of  the  re- 
moter parts  of  Abyssinia,  on  the  route  traversed  by  the 
Takruri  pilgrims  on  their  way  to  and  from  Mecca. 

The  time  at  my  disposal  is  too  short  to  do  justice  to  the 

*  See  Ninth  Report  of  Medical  Officer  of  Privy  Council,  p.  26. 
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facts  which  I  have  thus  briefly  set  forth.  I  trust,  however, 
that  I  have  said  suflicient  to  show  the  salient  points  in  the 
early  dissemination  of  the  recent  epidemic. 

1.  There  can  be  no  serious  question,  T  imagine,  of  its 
starting-point,  Mecca,  at  the  time  of  the  Mohammedan  pil- 
grimage of  1865 — as  far,  at  least,  as  Europe  is  concerned. 

2.  It  is  equally  unquestionable  that* the  difiusion  of  the 
epidemic  followed  certain  lines  of  trafiic,  and  that  its  deve- 
lopment among  populations  had  a  definite  relation  to  these 
lines  of  traffic,  and  to  the  movements  of  pilgrims  returning 
from  Mecca. 

3.  In  not  a  single  instance  did  the  disease  first  show  itself 
on  the  coast  of  Europe,  or  elsewhere,  within  our  present 
knowledge  of  the  spread  of  the  epidemic,  without  communi- 
cation with  a  previously  infected  locality. 

4.  In  some  instances  the  earliest  cases  were  imported ;  in 
others  there  was  no  manifest  importation  of  the  disease,  but 
the  incoming  of  persons  from  a  locality  where  the  malady  was 
prevailing.  The  latter  instances  have  not  been  so  tho- 
roughly investigated  as  they  ought  to  have  been,  except  in 
respect  of  Marseilles  and  Southampton,  and  to  the  summing 
up  of  Professor  Parkes  in  reference  to  the  last-named  towns  I 
would  refer.  The  practical  difficulty  of  dealing  with  the 
question  of  quarantine  rests  chiefly  on  the  doubts  arising 
from  the  instances  referred  to. 

As  compared  with  the  diflFusion  of  previous  epidemics  of 
cholera,  the  spread  of  the  recent  epidemic  presents  several 
remarkable  differences : — 

1.  For  the  first  time  in  the  history  of  epidemic  cholera, 
Europe  was  invaded  by  the  disease  from  the  south. 

2.  While  the  epidemic  of  1829-32  occupied  nearly  four- , 
teen  months,  from  the  time  of  its  entrance  into  Europe,  in 
traversing  the  continent,  fifteen  months  in  reaching  Great 
Britain,  and  two  years,  less  one  month,  in  arriving  on  the 
North  American  coast;  and  whilst  the  epidemic  of  1845-48, 
crossing  the  continent  of  Europe  in  about  the  same  period 
of  time  as  the  previous  diffusion,  reached  New  Orleans 
nineteen  months  after  the  appearance  of  the  disease  on  the 
eastern  border  of  Europe ;  the  recent  epidemic,  in  less  than 
five  months  from  its  appearance  at  Alexandria,  and  six  from 
its  outbreak  at  Mecca,  had  spread  from  the  coasts  of  the 
Euxine  to  the  western  hemisphere,  'i'his  unparalleled  ra- 
pidity of  progress  finds  no  explanation  in  any  peculiar  viru- 
lence of  the  disease,  but  solely,  so  far  as  I  can  see,  in  the 
increased  facilities  and  greater  rapidity  of  traffic  between 
different  countries. 
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(abstract.) 

Sirhind  Division. — On  the  breaking  up  of  the  Hurdwar 
fair  on  or  about  the  15th  of  March,  it  was  reported  to  the 
official  authorities  at  Uinballa  that  several  cases  of  cholera 
had  occurred  amongst  the  pilgrims ;  and  knowing  well  that 
they  would  enter  the  station,  unless  prevented,  the  military- 
authorities  had  cordons  of  police  organised  at  a  village  called 
Taiplei ;  but  before  this  was  sufficiently  organised,  pilgrims 
had  entered  cantonments,  and  cholera  was  the  attendant 
result.  On  the  19th  of  April,  a  prostitute  in  the  bazaar  of 
the  94th  regiment,  within  fifty  yards  of  the  "  Grand  Trunk 
Road,"  was  seized  with  cholera  and  died.  "  It  is  unknown 
whether  she  was  in  communication  with  the  pilgrims  or 
not."  On  the  following  day,  another,  case  occurred  in  the 
same  bazaar,  and  on  the  21st  a  third  case.  On  the  22nd, 
two  Europeans  were  attacked  with  cholera :  one  was  a 
soldier  of  the  111th  regiment,  from  Sunawar,  who  had  on 
the  previous  day  crossed  the  track  of  the  pilgrims;  the 
other  was  a  man  of  the  94th  regiment,  who  had  been  in 
company  with  the  man  of  the  1 11th  regiment. 

On  the  24th,  twenty  cases  of  cholera  were  reported  as 
having  occurred  in  the  bazaar  of  the  94th  regiment  during 
the  previous  night,  upon  which  the  authorities  had  the 
natives  residing  in  that  bazaar  moved  into  camp. 

On  the  afternoon  of  the  23rd  of  April,  an  officer  of  the 
94th  regiment  and  a  soldier's  wife  were  attacked  with 
cholera ;  the  surgeon  of  the  regiment  and  the  two  assistant- 
surgeons  were  reported  as  suffering  from  "  choleraic  diar- 
rhoea."    The  case  of  the  former  ultimately  became  cholera. 

Under  these  circumstances,  the  authorities  ordered  the 
regiment  to  be  moved  into  camp  about  three  miles  south- 
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west  of  cantonment.  There  was  a  halt  in  the  progress  of 
the  disease  for  two  days.  On  the  26th,  a  patient  in  hospital 
was  attacked,  and  on  the  evening  of  that  day  the  regiment 
was  moved  to  another  encamping  ground  about  four  miles 
south-west  of  cantonment.  From  the  29th  of  April  until 
the  4th  of  May,  the  regiment  had  taken  up  fresh  ground  on 
two  different  occasions,  and  as  cholera  continued  to  recur,  it 
was  deemed  advisable  to  break  it  up  into  detachments.  This 
was  carried  into  effect. 

The  women  and  children  also  were  encamped  about 
twelve  miles  from  cantonment.  The  results  attending  the 
segregation  of  the  regiment  were  highly  satisfactory,  except- 
ing in  the  case  of  the  head  quarters'  camp,  where  diarrhoea 
became  very  prevalent;  and  one  case  of  cholera  occurred  on 
the  5th  of  May  ,•  but  after  this  date  there  was  no  further  re- 
currence of  the  disease  in  the  head  quarters'  camp,  and  none 
whatever  amongst  the  other  detachments,  during  the  period 
of  their  encampment.  The  regiment  returned  to  barracks 
on  the  20th  of  May. 

From  the  23rd  of  April  until  the  8th  of  May,  cholera  was 
very  prevalent  in  the  camp  of  the  native  followers ;  but  as 
the  disease  had  disappeared  from  amongst  them  shortly  after 
that  date,  they  were  permitted  to  return  to  their  houses  in 
the  bazaar,  which  had  been  thoroughly  cleansed  during  their 
absence. 

One  case  only  occurred  on  the  2nd  of  May  in  the  battery 
of  Royal  Horse  Artillery.  The  soldiers  had  been  on  the 
preceding  day  fishing  in  a  "  tank  "  near  the  station.  The 
disease  had  a  fatal  termination. 

In  the  bazaar  of  the  21st  Hussars,  a  case  of  cholera  is 
reported  as  having  occurred  on  the  4th,  and  another  on  the 
6th  of  May.  On  the  9th,  a  woman  was  seized  with  cholera 
and  died.  On  the  13th  and  16th,  there  was  a  case  on  each 
day.  On  the  18th  of  May,  four  cases  were  reported  as 
having  occurred  in  the  bazaar.  On  the  19th,  a  woman  of 
the  regiment  was  attacked  and  recovered.  There  was  then 
a  halt  in  the  progress  of  the  disease  until  the  28th  of  May, 
when  two  more  cases  occurred  in  the  bazaar.  After  that 
date,  the  period  of  quiescence  was  of  long  duration,  as  there 
was  no  fresh  outbreak  of  the  disease  in  the  regiment  until 
the  22nd  of  September,  when  two  soldiers  were  attacked. 
In  the  3rd  Native  Infantry,  several  cases  of  cholera  were 
reported  as  having  occurred  on  the  3rd  and  6th  of  June, 
and  diarrhoea  was  reported  as  having  been  very  prevalent 
among  them,  "  coincident  with  a  scarcity  of  water  at  that 
end  of  the  station,  owing  to  the  drying  up  of  the  wells." 
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Hill  Stations. — As  explaining  the  outbreak  of  the  disease 
at  Subathoo  and  elsewhere,  it  will  be  well  to  mention  that 
the  pilgrims  who  had  been  diverted  from  the  Grand  Trunk 
Road  passed  through  Kalka  (situated  at  the  foot  of  the  hills) 
on  their  way  home  ;  and  between  the  18th  and  28th  of  May 
many  cases  of  cholera  were  reported  as  having  occurred 
amongst  them,  and  subsequently  amongst  the  natives  of  that 
village. 

About  the  18th  of  April,  also,  many  of  the  pilgrims  passed 
through  Kussowlee ;  and  cases  of  cholera  having  occurred 
in  the  latter  bazaar,  all  communication  between  Kalka  and 
Kussowlee  was  stopped,  and  the  result  was  highly  satis- 
factory. On  the  26th,  the  road  from  Kalka  to  Kussowlee 
was  reopened,  notwithstanding  the  earnest  protestations  of 
the  medical  officer  in  charge  of  the  depot  to  the  contrary,  as 
on  that  very  day  a  case  of  choleraic  diarrhcea  had  occurred 
in  the  bazaar. 

On  the  19th  of  July  a  soldier  was  attacked  and  died,  and 
choleraic  diarrhoea  was  reported  as  having  been  very  preva- 
lent in  the  bazaar. 

At  Subathoo,  the  first  outbreak  of  the  disease  occurred  on 
the  23rd  of  April,  in  a  woman  of  the  90th  regiment,  and 
diarrhcea  became  very  prevalent  amongst  the  men  of  the 
regiment,  and  subsequently  the  regiment  sufiered  from 
cholera. 

Jullunder. — During  the  whole  of  the  hot  season,  cholera 
is  reported  as  having  been  prevalent  in  the  Jullunder  dis- 
trict, having  appeared  there  after  the  pilgrims  had  passed 
through.  It  was  not  until  the  3rd  of  September  that  the 
first  outbreak  of  the  disease  occurred  in  the  82nd  regiment ; 
first  in  the  medical  subordinates'  quarters,  then  in  No.  12 
barracks,  and  subsequently  in  No.  6. 

Lahore  Division. — Although  a  few  cases  of  cholera  were 
reported  as  having  occurred  amongst  the  native  population 
at  AnarkuUu  and  in  the  city  of  Lahore,  it  was  not  until  the 
26th  of  May  that  the  disease  broke  out  in  the  106th  regi- 
ment. 

The  first  case  of  cholera  occurred  in  the  Fort  of  Lahore 
about  the  15th  of  April ;  and  although  the  disease  was  re- 
ported as  having  been  prevalent  amongst  the  native  popula- 
tion, it  was  not  until  the  month  of  August  that  the  malady 
appeared  at  Govindghur ;  a  second  case  in  September;  and 
both  terminated  fatally.  The  two  men  who  died  had  oc- 
cupied the  same  "bastion,"  which  has  been  reported  as 
having  been  otherwise  a  fruitful  source  of  sickness. 

Ferozepore, — 'For  some  time  previous  to  the  outbreak  of 
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cholera  In  the  cantonments  of  Ferozepore,  cases  of  cholera 
were  reported  as  having  occurred  in  the  native  villages 
around  cantonments,  and  the  medical  ofEcers  state  that  the 
disease  was  introduced  by  the  pilgrims  from  Hurdwar. 

On  the  1st  of  June,  a  case  of  cholera  occurred  in  the  15th 
Royal  Infantry.  It  was  not  until  near  the  end  of  that 
month  that  the  disease  appeared  in  the  15th  Fusiliers. 

Peshawur  Division. — The  first  outbreak  of  cholera  amongst . 
the  European  troops  at  Peshawur  occurred  on  the  20th  of 
May.  On  the  previous  day,  a  severe  and  prolonged  dust- 
storm  passed  over  the  station,  and  on  the  20th,  there  were 
four  cases  of  cholera  in  separate  buildings  on  the  right  flank 
of  the  artillery  lines.  "  Vomiting  and  purging  were  not 
prominent  symptoms,  but  collapse  set  in  early." 

Simultaneous  with  the  outbreak  of  the  disease  in  the 
Royal  Artillery,  the  42nd  Highlanders  were  also  attacked 
with  cholera. 

Gwalior  Dimsion. — The  superintending  staff  surgeon- 
major  at  Morar  states  it  as  his  opinion  that  the  outbreak  of 
cholera  which  occurred  in  the  Gwalior  Division  was  intro- 
duced by  the  pilgrims  from  the  Batissa  and  Hurdwar  fairs. 
It  was  not  until  the  end  of  May  that  the  first  case  of  cholera 
occurred  in  the  103rd  regiment.  On  the  11th  and  12th  of 
June,  two  boys  of  one  family  were  attacked  and  died  ;  and 
simultaneous  with  the  outbreak  in  the  I03rd  regiment,  the 
disease  appeared  in  the  village  of  Koomhurpoor,  described  as 
filthy  in  the  extreme.  **  Heaps  of  refuse  at  the  gates  of  the 
houses,  and  in  the  compounds  human  excrement  of  many 
days'  collection,  lay  exposed.  The  wells  (within  three  feet 
of  the  gates)  into  which  cesspools  soaked,  and  the  drinking 
water  impregnated  with  organic  matter." 

Meerut  Division, — Before  the  outbreak  of  the  disease 
occurred  amongst  the  troops  at  Meerut,  cholera  was  re- 
ported as  being  prevalent  in  the  neighbouring  villages.  It 
was  not  until  the  15th  of  August  that  the  disease  occurred  in 
cantonments,  when  two  men  of  the  Royal  Artillery  were  at- 
tacked and  died.  These  men  occupied  separate  but  con- 
tiguous barracks. 

Allahabad  Division, — As  early  as  the  month  of  May, 
cholera  was  reported  as  having  occurred  in  some  of  the 
villages  on  the  Benares  portion  of  the  "  Grand  Trunk  Road," 
taking  in  its  course  the  native  gaol  on  the  north  bank  of  the 
Jumna.  Cases  subsequently  appeared  at  Calpee  and  Cawn- 
pore.  It  was  not,  however,  until  the  28th  of  July  that 
cholera  appeared  amongst  the  troops  in  Allahabad,  and  at  a 
time  when  cholera  did  not  exist  in  the  neighbouring  villages. 
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The  coast  of  Peru,  from  3  deg.  SO  min.  to  21  deg.  30  min. 
S.  lat.,  is  naturally  a  continuous,  arid,  and  sandy  desert, 
which  is  here  and  there  intersected  by  rivers,  or  consider- 
able streams  of  water,  that  descend  through  rocky  clefts  from 
the  Andes.  By  these  channels,  which  are  partially  dried  up 
in  the  dry  season  on  the  mountains  or  Sierra,  the  maritime 
valleys  are  partly  irrigated  and  fertilised.  In  olden  times 
the  land  of  the  Incas  was  extensively  watered,  through  the 
medium  of  a  most  laborious  and  widely  spread  system  of 
aqueducts,  leading  from  the  hills  to  the  coast,  which  was 
closely  peopled,  as  numberless  ruins  of  large  towns  and 
adoratories  bear  witness.  The  most  northern  province  of 
this  coast  range  is  called  Piura,  -of  which  Pay ta  in  lat.  5  deg. 
5  min.  SO  sec.  S.,  long.  81  deg.  8  min.  30  sec.  W.  is  the  well 
known  seaport.  Twenty-eight  leagues  inland  from  Payta, 
is  the  headland  of  this  coast  district,  and  it  is  occupied  by 
three  large  estates,  namely,  Yupatera,  Moropon,  and  Mono 
de  las  Padres.  The  aspect  of  this  spot  is  indescribably  beau- 
tiful. The  surrounding  hills  are  clothed  in  a  lovely  verdure 
of  flowery  luxuriance,  and  ample  fields  produce  arrows-root, 
yucas,  Indian  corn,  sugar  cane,  and  all  sorts  of  savoury  and 
refreshing  fruit  matured  under  a  uniformly  clear  and  serene 
sky.  When  it  rains  in  the  province,  the  river  Chiri  over- 
flows its  banks,  and  spreads  out  into  stagnant  marshes  at  the 
three  estates  just  mentioned;  whilst  lower  down,  the  stream  is 
almost  altogether  absorbed,  and  swallowed  up  in  its  sandy 
channel.  From  6  a.m.  to  6  p.m.  you  have  all  the  region  bathed 
in  glowing  sunshine ;  and,  at  sundown,  an  icy  wind  from  the 
Cordillera  blows  over  the  heated  plains  underneath,  so  that  no 
clothes  can  protect  one  from  its  chilling  midnight  eflfects.  Dur- 
ing the  season  of  inundations  near  the  foot  of  the  Andes  of  Yu- 
patera, the  malaria  on  this  property  is  so  intensely  active,  that 
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it  produces  the  most  malignant  remittent  and  intermittent 
fevers,  which  often  prove  fatal  in  the  first,  second,  and  third 
accession.  In  other  instances,  the  endemic  fever  of  this 
locality  assumes  the  continued  type,  with  a  duration  of  two 
or  three  weeks  ;  during  much  of  which  time  the  patient  lies 
"  atabardillado,"  or  in  an  insensible  state  of  fever  with  de- 
lirium. I  have  known  an  English  dverseer  who  was  thus 
affected,  and  when  he  awoke  into  a  state  of  consciousness, 
be  found  himself  the  only  surviving  inmate  of  his  once  happy 
home,  his  wife  and  children  having  been  all  suddenly  cut  off 
by  the  fever,  whilst  he  lay  insensible  to  the  sorrows  that  sur- 
rounded him.  The  white  inhabitants  of  the  district  who 
survive  the  endemic  fevers,  become  subject  to  chronic  disease 
and  enlargement  of  the  spleen  and  liver,  while  the  negro 
race  are  the  only  human  beings  that  thrive  in  it.  The  ques- 
tion of  the  special  influences  of  race  on  the  origin  and  spread 
of  particular  diseases,  is  a  subject  which  deserves  more  atten- 
tion than  it  has  yet  received.  On  the  coast  of  Peru  the 
negro  resists  the  evil  effects  of  malarial  exposure  far  better 
than  the  Indian  or  European,  and  he  also  suffered  compara- 
tively little  in  the  hsemagastric  pestilence  which  recently 
committed  great  havoc  among  the  other  races.  Cold  notably 
modified  the  type  of  the  recent  epidemics,  and  though  the 
temperature  of  Piura  by  day  is  dry  and  hot,  yet  it  is  a  curious 
problem  for  the  epidemiologist,  what  may  be  the  effect  of 
nocturnal  cold  on  the  type  of  malarial  fevers  in  such  a  climate 
as  that  of  Mono  de  los  Padres,  Moropon,  and  Yupatera? 
Has  the  gelid  nocturnal  breeze  from  the  Cordillera  the  power 
of  so  modifying  the  miasm  of  the  plains,  as  that  it  should 
in  any  instance  be  able  to  generate  the  continued,  instead 
of  the  intermittent  or  remittent  form  of  fever — and  so  run  its 
entire  course,  as  I  have  already  observed,  in  the  typhous 
shape?  In  the  city  of  Lima,  lat.  12  deg.  2  min.  S.,long. 
76  deg.  58  min.  W.,  six  miles  from  the  sea,  and  about  600 
feet  above  the  level,  with  a  population  of  about  100,000  in- 
habitants, malarial  and  pythogenetic  causes  combined,  are 
in  co-operation,  and  therefore  it  is  quite  usual  to  see  the  in- 
termittent fever  pass  into  the  typhoid ;  but  the  latter  often 
occurs  independently,  and  is  one  of  the  prevailing  diseases  of 
the  capital,  though  pure  typhus  is  rarely  seen  there.  In  the 
eminently  dry  province  of  Piura,  the  epidemic  yellow  fever  of 
1852  and  1853,  did  not  reach  the  fatal  climax  of  black  vomit ; 
and  the  deaths  produced  by  it  in  certain  Indian  towns  and 
villages,  were  chiefly  owing  to  overcrowding  in  the  ill-ven- 
tilated dwelling  places  of  the  popr.     It  was  observed  like- 
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wise,  in  southern  Peru,  that  this  epidemic  did  not,  in  1855, 
diffuse  itself  within  the  dry  and  volcanic  oasis  of  Arequipa  ; 
and  though  hundreds  of  cases  were  imported  into  the  city  of 
that  name  (lat.  16  deg.  20  min.  S.,  long.  71  deg.  S2  sec.  W"., 
at  the  foot  of  the  snow-capped  Mtsti),  no  new  cases  are  known 
to  have  sprung  from  them.  But  beyond  and  above  the  richly 
cultivated  and  fertile  oasis,  and  suburbs  of  Arequipa,  as  at 
Pocsi  and  Chihunta,for  example,  at  the  elevation  of  from  nine 
to  ten  thousand  feet  above  the  sea  level,  and  in  a  cool  bracing 
climate,  this  pestilence  established  itself,  and  extended  epi- 
demically to  the  southern  and  inland  departments  of  Puno 
and  Cuzco ;  and  proved  most  fatal  in  the  city  of  Cuzco, 
which  is  situated  at  the  elevation  of  about  11,300  English 
feet.  At  Cajamarca,  lat.  70  deg.  7  sec.  S.,  long.  78  deg. 
31  sec.  W.,  and  at  an  elevation  above  the  Pacific  of  9,000 
feet,  the  seasons  were  observed  greatly  to  influence  the  force 
and  spread  of  the  epidemic  yellow  fever,  in  the  years  1855 
and  1857.  Here  the  disease  abated  in  the  dry  season,  from 
May  to  October,  and  increased  rapidly  on  the  first  ap- 
pearance of  gentle  showers  in  the  latter  end  of  October. 
One  morning,  after  some  refreshing  falls  of  rain  on  the  pre- 
ceding evening,  almost  all  the  cottages  or  native  huts  scat- 
tered over  the  extensive  plain  of  Cajamarca,  were  revisited 
by  the  pestilence  in  the  most  sudden  manner — and  in  front 
of  every  door  there  lay  a  corpse  of  livid  or  yellow  hue,  which 
but  a  few  hours  before,  was  the  active  living  form  of  a  human 
being:  and  in  course  of  one  month,  we  are  told  that  Cajamarca 
lost  3,000  of  its  inhabitants  from  the  ravages  of  this  formid- 
able disease.  In  other  parts  of  inland  Peru,  however,  as  on 
the  intercordillera  table-land  of  Cerro  Pasco,  Janja,  and 
Ayacucho,  &c.,  the  epidemic  of  1855,  much  modified  in  its 
forms,  had  widely  and  rapidly  spread  abroad  in  the  dry 
season  of  the  Andes ;  and  no  success  has,  as  yet,  attended  the 
attempts  made  to  trace  the  source  of  this  pestilence  to  any 
ascertained  peculiarity  of  atmospheric  condition.  It  is  only 
certain  that  successive  outbreaks  of  the  same  epidemic,  on* 
different  sections  of  the  Andes,  were  continued  from  1858 
to  1857-8,  as  a  sequel  to  the  grippe,  which  in  1851  com- 
menced simultaneously  all  over  the  coast  in  the  month  of 
July,  and  thence  traversed  the  whole  Republic,  highlands  as 
well  as  lowlands,  before  the  middle  of  September  of  the  same 
year.  This  influenza,  or  grippe,  was  evidently  dependent 
on  some  general  atmospheric  disorder,  though  too  recondite 
to  be  made  manifest  to  our  ordinary  senses ;  and  I  am  not 
aware  that  any  scientific  meteorological  observations  were 
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made^  in  regard  to  the  atmospheric  or  epidemic  constitution 
of  that  year.* 

It  was  from  Lima  and  the  seaports,  that  the  various  epi- 
demics radiated  to  the  interior  in  north  south  and  central 
Peru.  So  that  it  must  be  always  remembered  that  while  the 
epidemic  had  retained  sufficient  vitality  to  climb  the  snowy 
Cordillera,  strewing  the  mule  road  and  footpaths,  with  the 
dead  and  the  dying,  it  was  not  in  the  colder  elevations  it 
originated,  but  in  the  warm  and  humid  climate  of  the  coast, 
and  in  the  heat  of  summer. 

And  it  is  certainly  noteworthy,  that  wherever  a  new  focus 
of  infection  originated  (even  in  cases  of  ascertained  con- 
tagion) the  first  symptoms  of  the  malady  were  confounded 
with  those  of  an  ordinary  catarrhal  affection,  so  as  to  have 
very  generally  misled  the  doctors  in  the  treatment,  and 
especially  as  to  the  use  of  blood-letting,  which  was  followed 
by  rapid  prostration  of  the  vital  forces.  Independently, 
however,  of  all  considerations  respecting  the  origin  of  these 
and  other  Peruvian  epidemics  of  older  date,  the  diffusion 
and  propagation  of  them,  must  have  exhibited  in  their 
course,  various  climatic  modifications,  at  the  different  well- 
marked  zones  of  elevation  above  the  sea,  and  particular 
variations  of  temperature  connected  with  the  epidemic  region. 
As  regards  the  eastern  and  western  side  of  the  same  moun- 
tain chain,  Humboldt  remarked  long  ago,  that  people  of  a 

*  I  may  here  allude  to  what  I  have  fully  related  elsewhere  (see  Transac- 
tions of  the  Epidemiological  Society  of  London, "  On  the  Epidemics  of  1719  20, 
and  1759,  in  Peru,"  part  i,  vol.  2)  regarding  the  participation  of  animals, 
donke}S  and  dogs,  etc.,  in  some  of  the  Peruvian  epidemics.  One  of  these 
fatal  epidemics  commenced  in  Buenos  Ayres  and  extended  inland  to  Peru,  and 
was  attended  with  strong  hsemorrhaf^ic  symptoms ;  and  the  other  overran  the 
whole  viceroyalty  from  Potosi  to  Quito,  in  an  incredibly  short  period  of 
time.  The  black  cattle  of  the  Sierra  of  Peru,  if  driven  to  the  pastures  on  the 
coast  in  summer  weather,  are  very  generally  attacked  by  fever,  become  stu- 
pified,  and  die  with  amazing  rapidity  of  liver  and  intestinal  disease,  rendering 
the  dead  animal  useless  for  the  butcher.  It  is,  therefore,  a  rule  with  cattle- 
dealers,  to  convey  the  Sierra  cattle  to  the  coast,  during  the  colder  months  on 
the  seaboard.  Dr.  Unanue  of  Lima,  used  in  his  Lectures,  as  I  am  in- 
formed, to  give  an  interesting  account  of  an  epidemic  among  the  huanacs,  or 
huano  birds  at  the  Chincha  Islands,  where  they  were  seen  to  rise  into  the 
air  and  drop  suddenly  dead  in  flocks  at  a  time.  To  give  an  idea  of  the  mul- 
titude of  the  birds  and  the  quantity  of  ordure  they  are  capable  of  yielding  on 
a  given  surface  in  one  year,  I  may  just  mention  the  following  fact  on  the 
authority  of  my  friend,  Dr.  Cuestas,  who  was  living  in  Lima  when  I  was  last 
therein  1859  and  1800.  He  was  a  gentleman  of  great  respectability,  and 
owner  of  a  small  islet  on  the  coast  of  South  Peru,  of  about  one  hundred 
yards  square.  Before  the  foreign  trade  in  huano,  or  guano,  had  commenced 
in  Peru,  this  little  property  yielded  annually  50^0  fanegas,  or  bushels,  of 
fresh  huano  manure,  worth  from  four  to  five  Spanish  dollars  per  fanega. 
But  during  late  years  huanacs  being  much  disturbed  and  diminished  in  num- 
bers, the  produce  of  this  islet  is  reduced  to  less  than  3000  yearly. 
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colder  climate,  when  conveyed  into  ,the  torrid  zone,  are 
readily  affected  by  a  hot  and  vitiated  atmosphere,  of  which 
the  natives  scarcely  experience  the  bad  effects,  and  in  illus- 
tration of  this  remark,  he  says  that  the  great  epidemics  of 
Panama  and  Callao,  used  to  be  signalized  by  the  arrival  of 
ships  from  Chili,  one  of  the  healthiest  countries  in  the  world. 
(See  Essai  Politique^  tome  iv,  ch.  xii,  p.  503.)  To  the  same 
effect,  a  modern  writer  observes,  that  the  climate  of  Lima, 
which  has  been  always  celebrated  for  its  benignity,  is  not  so 
in  the  present  day.  He  thinks  that  the  frequent  and  rapid 
communication  with  Panama  by  steamers,  the  immense 
ingress  of  Chinese  and  other  foreigners,  have  impaired  the 
local  atmosphere  of  the  capital ;  and  consequently,  since  the 
year  1851,  the  population  of  the  capital  has  been  chastised  by 
the  frightful  epidemic  yellow  fever,  which  as  a  rule,  is  a 
disease  proper  to  hot  and  marshy  climates,  but  which  did 
not  spare  the  sierra  of  Peru,  but  almost  depopulated  the  pro- 
vince of  Conchucos  (of  which  the  capital,  Siguas,  is  in  lat. 
8deg.  50  sees.  S.,  long.  77  deg.  65  min.  W.),  and  other  pro- 
vinces in  the  Department  of  Cuzco.*  On  the  banks  of  the 
great  inland  rivers,  Apurimac,  and  Fachachaca,  in  the  south, 
and  Maranon  in  the  north,  this  epidemic  assumed  its  gravest 
forms,  and  so  tracing  the  march  of  yellow  fever  from  the 
Port  of  Islay,  on  the  Pacific,  lat.  16  deg.  32  min.  S.,  long. 
72  deg.  43  min.  W.,  across  the  pass  of  Santa  Rosa  to  Sicuani, 
and  the  city  of  Cuzco,  and  thence  to  the  sugar-cane  growing 
valley  of  Abancay,  lat.  13  deg.  37  min.  S.,  long.  72  deg. 
30  min.  W.,  the  Opuss  over  a  track  of  ever-varying  elevation 
and  temperature  of  from  four  to  five  hundred  miles  in  ex- 
tent. 

Since  the  preceding  paragraphs  were  written  yellow  fever 
has  again  after  an  interval  of  twelve  years,  reappeared  in  a 
virulent  epidemic  form  in  the  capital  of  Peru  and  its  seaport 
Callao.  In  the  Lima  newspaper,  Comercio^  of  13th  April, 
J  868,  now  before  me,  I  find  the  following  summary  of 
deaths  from  the  reigning  yellow  fever. 

In  the  whole  month  of.  March  460  persons  died  in 
Callao  of  this  pestilence,  of  whom  214  were  natives,  and  246 
strangers,  and  among  the  latter,  there  were  110  Chilians, 
38  Italians,  22  French,  17  Fnglish,  14  Germans,  8  Chinese, 
7  Austrians,  6  Portuguese,  6  Mexicans,  5  Dutch,  5  North 


•  See  book  entitled  "  Geographia  del  Peru,"  by  Dr.  Don  Mateo  Paz 
Soldan,  and  edited  by  his  brother,  Don  Mariano  Felipe  Paz  Soldan.  Vol.  i,p. 
281,  and  p.  487.    Paris,  1862. 
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Americans,  4  Spaniards,  3  Ecuatorians,  3  Bolivians,  3  Greeks, 
1  Swede,  1  Norwegian,  and  1  Danish.  In  this  enumeration 
Protestants,  who  were  50  in  number,  are  not  included.  In 
all  the  month  of  March  (1868)  in  the  general  cemetery  of 
Lima  (the  capital)  161  who  died  of  yellow  fever  were 
buried;  and  from  the  Ist  to  the  10th  of  April  (when  the 
list  of  deaths  ends)  260  victims  fell  in  Callao,  and  in  Lima 
160.  The  population  of  Callao  is  about  a  tenth  of  that  of 
Lima,  but  in  proportion  the  number  of  foreigners  will  be 
probably  considerably  more  than  in  the  capital,  which  may  be 
estimated  at  about  one  hundred  thousand,  exclusive  of  trans- 
itory visitors ;  the  epidemic  broke  out  at  Callao,  and  thence 
spread  to  Lima,  where  it  is  probable  that  the  daily  mortality 
would  be  for  some  time  on  the  increase,  until  the  winter  set 
in  about  the  end  of  May  or  middle  of  June.  The  epidemic 
has  already  spread  some  way  to  north  and  south  of  the 
capital ;  and  the  most  striking  feature  connected  with  its 
diffusion  is  that  while  in  the  neighbourhood  of  Lima  which 
is  in  12deg.  2  min.  S.  lat.,  the  prevailing  epidemic  is  yellow 
fever,  in  the  province  of  Trujillo  in  8deg.  6  min.  N.,  the 
epidemic  is  typhoid,  as  shown  by  the  government  despatches 
as  follow : — 

Lima,  February  5th,  1868. — The  government  having 
knowledge  that  the  Hospital  of  Trujillo  is  incapable  for 
want  of  funds  to  render  assistance  to  the  poor,  and  consider- 
ing that  in  this  population  an  epidemic  of  typhoid  fevers 
("  fiebres  tifoideas  '*)  has  broke  out,  which  renders  the  im- 
mediate provision  of  the  said  establishment  necessary,  it  is 
determined  that  the  minister  of  state  may  give  out  the  re- 
quisite instructions,  to  the  effect  that  the  Departamental 
treasury,  remit  immediately  to  the  treasury  of  Trujillo 
2,^00  sols,  with  destination  to  the  supply  of  the  said  hos- 
pital, &c.^  &c.     Signed,  Munos. 

There  is  also  another  order  of  the  same  date  and  tenor 
from  the  same  minister,  Munos,  addressed  to  the  deacon  of 
the  medical  faculty,  on  the  appointment  of  a  salaried  medical 
gentleman  to  proceed  forthwith  to  the  bordering  province  of 
Chachapoyas  beyond  the  Cordillera,  "  to  combat  the  epi- 
demic that  has  broken  out  there."  And  further,  with  date 
March  3rd,  1868,  there  is  issued  by  the  same  authority  a 
money  order  in  favour  of  Dr.  Adolpho  Olachea,  with  a  com- 
mission to  combat  the  epidemic  of  yellow  fever,  "  la  epi- 
demia  de  fiebre  icteroides,"  which  has  developed  itself,  or 
broken  out  at  the  post  of  Tumbes,  just  on  the  frontier  between 
Peru  and  Ecuador. 
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From  these  government  commissions  to  various  parts  of 
the  republic,  we  find  that  now,  as  in  1853,  two  modifications 
of  fever — the  typhoid  and  typhus  icteroides — prevail  in  dif- 
ferent sections  of  Peru ;  and  in  the  present  case  we  can 
hardly  doubt  that  the  same  epidemic  constitution  reigns 
from  Callao  to  Tumbes  in  3  deg.  30  min.  Between  Lima 
and  Trujillo  there  are  over  four  degrees  of  latitude  of  coast, 
with  a  gradual  diminution  of  atmospherical  humidity  as  we 
proceed  northward,  and  between  the  province  of  Trujillo  and 
Piura  there  is  the  arid  desert  called  Sechura  of  ever-shifting 
sand  without  water,  and  about  one  hundred  miles  in  extent ; 
and  the  banks  of  the  river  Tumbes,  as  we  approach  the  bay 
of  Guayaquil,  is  for  ever  verdant  with  the  never-failing 
moisture  of  the  Equator.  In  the  dry  central  district  of 
Trujillo,  and  in  the  remote  transandine  region  of  Chacha- 
poyas,  in  a  mild  and  equable  climate,  typhoid  seems  to  reign  ; 
while  on  the  Tumbes  we  have  yellow  fever,  and  the  rainless 
and  hot  province  of  Piura  to  the  south  of  the  Tumbes,  ap- 
pears to  be  equally  free  of  both  forms  of  the  epidemic,  though 
the  intercommunication  must  be  constant.  I  wish  I  had  the 
means  of  accurately  collating  the  facts  of  these  diverse 
climatic  influences,  with  the  precise  modifications  of  fever 
prevailing  in  each,  in  order  to  be  able  to  trace  the  phenomenal 
line  of  communication  and  natural  connection  between  them. 
I  hope  to  receive  some  further  light  on  this  subject  yet  from 
Peru.  But  in  the  mean  time  it  may  be  sufficient  to  observe 
that  on  this  as  on  former  occasions,  yellow  fever  came  in  the 
train  of  revolution  and  military  commotion  in  different  parts 
of  the  country,  and  ultimate  massing  of  bodies  of  men  in 
the  capital,  to  which  all  converged  from  the  outer  provinces. 
The  elements  of  infection  probably  abounded  in  the  local 
atmosphere  of  Callao,  the  centre  of  shipping  from  all  parts  of 
the  world,  and  met  there  suitable  material  of  diffusion  among 
non-acclimated,  both  natives  and  foreigners.  The  connexion 
between  typhoid  and  yellow  fever  seems  as  prominent  in  the 
Peruvian  epidemics  of  1868,  as  in  those  of  1853-7  ;  and  in 
the  epidemic  aboard  the  Jason,  on  the  West  India  and 
Halifax  station,  described  in  Dr.  Slayter's  valuable  paper, 
read  at  a  meeting  of  the  Epidemiological  Society  of  London, 
2nd  June,  J  862,  the  connexion  between  yellow  fever  and 
various  forms  of  typhus  and  typhoid  fever  seems  indis- 
putable. 
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By  E.  D.  DICKSON,  M.D., 

FHT8ICIAN  TO  H.B.M.  BMBA08Y,   CONSTANTINOPLE. 

[Read  April  Uih,  1869.] 


Constantinople,  Feb  9th,  1869. 

The  brief  sketch  I  have  here  drawn  of  the  late  outbreak  of 
cholera  in  Persia,  is  derived  almost  entirely  from  the  oJBBcial 
records  of  the  Constantinople  Board  of  Health,  to  which  I 
have  occasionally  added  information  obtained  from  other 
authentic  sources,  so  as  to  render  the  text  clear  and  connec* 
ted  throughout. 

I  believe  the  outbreak  to  have  been  a  link  of  the  wide- 
spread epidemic  of  1865,  which  penetrated  into  that  king- 
dom by  way  of  Bagdad,  on  the  return  of  the  pilgrims  from 
Mecca,  as  related  in  the  report  of  the  International  Cholera 
Conference  of  1 866,  which  treats  of  the  "  March  and  mode 
of  propagation  of  that  Epidemic,' '  and  which  shows  the 
course  followed  by  the  malady  as  far  as  Sulei'manieh,  and 
brings  the  date  up  to  the  13th  February,  1866.  From 
thence  cholera  pursued  its  course  into  Persia,  through  the 
province  of  Azerbidjan,  following  a  north-easterly  direction, 
while  at  the  same  time  it  entered  the  Persian  territory  also 
by  way  of  Khanikin  to  Kirmanshah,  Hamadan,  &c. 

I  have  divided  my  subject  into  two  parts.  The  first  treats 
of  cholera  from  its  arrival  in  Persia  as  here  stated,  in  the 
spring  of  1866,  until  the  cessation  of  the  outbreak  at 
G^ehran,  in  the  autumn  of  1868,  and  forms  the  subject  of 
the  present  memoir.  The  second  part  will  contain  a  history 
of  the  recrudescence  that  followed  it  at  Tehran  in  the  month 
of  November,  and  the  march  of  the  malady  in  a  south-west- 
ern direction  towards  the  Ottoman  territory,  but  which  I  am 
unable  to  complete  at  this  moment,  and  must  therefore 
reserve  for  a  future  occasion. 

1866. — On  the  21st  June  1866,  Dr.  Rossi,  Inspector  of 
the  Health  Department  at  Erzeroom,  informed  the  Constan- 
tinople Board  of  Health  that    cholera   had  broken  out  at 
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Maraga,  a  town  situated  on  the  Soujboulagli  road,  S.W.  of 
Tabriz  in  Persia,  distant  about  twelve  hours  from  that  city  ; 
and  that  ten  days  quarantine  had  in  consequenee  been 
applied  along  the  Ottoman  frontier,  against  arrivals  from, 
that  place. 

On  the  2nd  July,  Mr.  W.  J.  Dickson*  (a  brother  of  mine) 
wrote  thus  to  me  from  Tehran  :  "  Cholera  is  said  to  exist 
now  at  Soujboulagh  near  Oroomiah,  whither  it  came  from 
Kerkook  or  Suleimanieh. 

On  the  7th  July,  the  Governor  General  of  Bagdad  informed 
the  Board  of  Health  that  cholera  still  existed  £.6  Bagdad, 
Mossul,  Khanikin,  and  along  the  Turco-Persian  frontier,  and 
on  the  24th  of  that  month.  His  Excellency  announced  its 
presence  also  at  Djezire.  On  the  25th,  the  Board  learned 
from  Dr.  Bossi  that  the  malady  was  prevalent  at  Bitlis,  a 
town  near  the  south-western  extremity  of  Lake  Van, 
and  on  the  1st  September  Mr.  Abbott,  Her  Majesty^s  Consul 
at  Tabriz,  announced  to  the  British  Embassy  at  Constanti- 
nople its  appearance  at  Tabriz,  and  a  recrudescence  of  the 
outbreak  which  had  preceded  it  at  Oroomiah.  Further 
intelligence  communicated  by  Dr.  Rossi,  dated  Van,  the  8th 
September,  stated  that  cholera  was  raging  at  Eljivas,  Altyn- 
tash,  Kizil-diza  and  Soujboulagh,  places  in  the  neigbourhood 
of  Lakes  Van  and  Oroomiah. 

On  the  17th  September,  the  French  missionaries  estab- 
lished at  Kptur,  a  town  situated  between  these  two  lakes, 
announced  the  appearance  of  cholera  there,  and  added  that 
it  had  been  imported  from  Oroomiah,  where  the  malady  had 
shown  itself  in  spring ;  that  it  had  greatly  diminished  at 
Soujboulagh ;  was  mild  at  Dilman,  Djezire  and  Kasrowa ; 
but  that  it  had  passed  from  Selmas  to  Koi,  where  it  was 
raging,  as  well  as  at  Tabriz,  and  that  it  was  moreover 
travelling  towards  the  Russian  territory. 

On  the  19th  September  Mr.  Paduan,  Inspector  of  the 
Health  Department  at  Bagdad,  wrote  to  the  Board  of  Health 
that  Cholera  was  disappearing  from  the  Northern  Provinces 
of  Koordistan,  but  still  existed  at  Bagdad,  Suleimanieh  and 
Khanikin.  Dr.  Rossi  notified  on  the  9th  October,  that  it 
was  approaching  Erzeroom,  having  reached  Boulak,  a  place 
only  three  days^  distance  from  that  city.  On  the  1 7th  October, 
it  had  ceased  at  Van  and  Tabriz,  but  persisted  at  Moosh  ; 
and  on  the  31st,  the  malady  had  almost  disappeared  from 
Bagdad.  On  the  13th  November,  he  announced  its  pres- 
ence at  Maku,  and  in  the  environs  of  Tabriz ;  and  on  the 
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2nd  December  he  proclaimed  its  cessation  at  Bitlis,  Akhlat 
and  Boulanyk,  but  that  it  still  dwelled  at  Maku,  and  in  the 
plain  of  Moosh. 

On  the  5th  December,  the  Ottoman  Consul  at  Tabriz 
informed  the  Board  that  cholera  had  successively  visited 
Nakhitchevan,  Brivan  and  Tiflis,  in  Georgia,  whence  it  had 
gone  to  Resht  on  the  Caspian  Sea,  and  to  Kazvan,  a  town 
midway  between  Resht  and  Tehran ;  but  that  the  outbreak 
at  Tiflis,  which  at  one  time  threatened  to  extend  to  Kars, 
had  then  happily  subsided.  On  the  8th  December,  the 
Ottoman  Minister  at  Tehran  wrote  to  the  Porte  that  the 
malady  was  advancing  upon  Tehran,  and  had  nearly  reached 
that  capital;  and  on  the  12th December,  Mr.  Paduan  stated 
that  it  had  visited  Kirmanshah  and  Hamadan,  cities  in  the 
west  of  Persia,  lying  on  the  road  to  Khanikin.  On  the  25th, 
Dr.  Rossi  announced  its  final  disappearance  from  Maku; 
but  that  it  persisted  at  Resht,  Kazvin  and  Nakhitchevan. 
On  the  28th  December,  the  quarantine  imposed  on  arrivals 
from  Persia  was  taken  off,  cholera  having  ceased  at  Tabriz 
and  its  neighbourhood.  While  on  the  4th  January,  1867, 
Mr.  Paduan  announced  four  deaths  from  cholera  at  Raven- 
dooz,  on  the  Turco -Persian  frontier ;  but  which  were  not 
followed  by  any  other  cases. 

1867. — A  telegram  from  Nazim  Bfendy,  Ottoman  charge 
d'affaires  in  Persia,  dated  Tehran,  28th  August,  1867, 
announced  to  the  Porte  that  cholera  had  declared  itself  at 
Tehran  on  the  23rd  of  that  month,  with  a  death-rate  of 
sixty  per  diem.  (The  population  of  Tehran  numbers  about 
150,000.)  In  consequence  of  this  announcement,  the  Con- 
stantinople Board  of  Health  sent  Dr.  Castaldi  to  Persia,  as 
Ottoman  Sanitary  Delegate,  in  order  to  keep  the  Board 
informed  of  the  progress  of  that  outbreak,  as  well  as  of 
every  circumstance  connected  with  sanitary  matters.  A 
cordon  sanitaire  was  moreover  drawn  between  Bayazid  and 
Van,  and  ten  days  quarantine  appUed  to  arrivals  from 
Persia, 

This  outbreak  is  supposed  to  have  come  from  Resht  and 
Lahidjan  on  the  Caspian,  where  cholera  had  been  lurking  for 
two  months.  Mr.  W.  J.  Dickson  wrote  to  me  from  Tehran 
on  the  27th  August,  that  cholera  had  spread  itself  in  differ- 
ent parts  of  Mazenderan,  and  that  he  believed  it  reached 
Tehran  from  that  quarter ;  and  that  it  also  existed  in  the 
sacred  town  of  Koom,  about  eighty  miles  south  of  Tehran. 
It  first  broke  out  in  the  southern  end  of  Tehran,  which  is 
the  lowest  and  unhealthiest  quarter  of  that  city;  and  the 
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malady  was  at  its  height  on  the  25th  August,  on  which  day 
there  were  eighty  deaths  from  it,  and  crowds  of  people  were 
quitting  the  capital  in  great  fright. 

On  the  1 7th  September,  it  began  to  abate  at  Tehran  ; 
but  broke  out  at  Kazvin.  Later  news  received  at  the 
Persian  Legation,  from  Dr.  Tholozan,  the  Shah's  principal 
physician,  dated  Tehran  26th  September,  announced  the 
cessation  of  choleta  throughout  the  pro\nnce  of  Azerbidjan  ; 
it  stated  moreover,  that  the  malady  had  gone  south  to 
Kashan  and  Ispahan,  and  east  to  Meshed ;  while  a  subse- 
quent telegram  of  the  13th  October  informed  the  said 
Legation  that  cholera  had  quite  disappeared  from  Tehran, 
as  well  as  from  Ispahan ;  and  that  no  traces  of  it  were  left 
at  Hamadan,  Kirmanshah  or  Tabriz.  '^ In. fact,"  added  Dr. 
Tholozan,  ''I  believe  the  malady  has  entirely  gone  from 
Persia,  except  at  Astrabad.'' 

This  announcement  caused  the  cord^an  sanitaire  to  be 
suppressed  on  the  26th  October  following. 

"  Thus  (reports  Dr.  C.  Millingen,  quarantine  physician  at 
Bagdad,  to  the  Constantinople  Board  of  Health)  cholera 
quitted  Tehran  in  September,  1867;  spread  from  place  to 
place,  along  the  principal  lines  of  communication  towards 
Kashan ;  and  in  December  it  reached  Boumdjird,  a  place 
through  which  pass  the  caravans  on  their  way  from  Tehran 
aud  Ispahan  to  Dizfool  and  Shooster,  on  the  banks  of  the 
river  Karoon.  In  January  it  was  propagated  to  Dizfool, 
where  it  carried  off  in  the  space  of  a  month  nearly  three 
hundred  persons,  out  of  a  population  of  twenty  thousand 
souls.  Then  it  attacked  the  Arab  tribe  called 'Beni-Lam' 
on  the  S.W.  of  Dizfool,  while  at  the  same  time  it  advanced 
from  village  to  village  in  an  easterly  direction,  until  it 
reached  Shooster,  where  it  destroyed  about  six  hundred 
persons  out  of  a  population  of  eight  thousand.  There 
appeared  at  the  same  time  (adds  Dr.  C.  Millingen)  at 
Howiza,  on  the  river  Kerkhah,  three  days*  journey  from 
Dizfool,  a  formidable  outbreak  of  malaria  fever,  which  lasted 
from  September  until  the  end  of  January,  and  carried  off 
nearly  six  hundred  persons  out  of  a  population  of  only 
seven  thousand.'* 

1 868.— On  the  29th  January,  1868,  Dr.  Castaldi  informed 
the  Constantinople  Board  of  Health  of  a  severe  outbreak 
of  cholera  at  Balfroosh,  a  town  near  Astrabad  in  the  pro- 
vince of  Mazanderan,  and  in  a  subsequent  report  dated  the 
11th  of  March,  he  remarked  that  the  persistence  of  cholera 
in  Mazanderan,  and  at  Besht,  during  the  whole  of  that 
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Winter,  could  not  but  awaken  serious  apprehensions  with 
regard  to  the  public  health  of  the  ensuing  season  ;  the 
more  so  as  that  province  was  in  a  most  deplorable  state^  and 
presented  according  to  Dr.  Tholozan,  who  had  frequently 
visited  it^  climatic  and  local  conditions  very  similar  to  those 
of  the  choleraic  districts  in  India. 

''  Cholera  (added  Dr.  Castaldi)  has  never  left  the  pro- 
vince of  Mazanderan  since  its  appearance  there  last  year. 
Kepeated  outbreaks  at  Balfroosh^  at  Amol  and  at  Sari,  show 
the  tenacity  with  which  it  clung  to  a  locality  that  favoured 
its  existence ;  and  this  circumstance  was  not  limited  to 
Mazanderan,  for  a  similar  course  was  observed  in  the  town 
of  Meshed,  where  repeated  outbreaks  of  the  malady  had  also 
manifested  themselves.'^ 

Meshed  is  the  resort  of  a  pilgrimage ;  and  devotees  from 
every  part  of  Persia  yearly  throng  to  its  shrine.  The  mul- 
titude which  gathers  there,  and  the  filth  engendered  by  the 
crowd  are  sources  capable  of  evoking  epidemics  and  espe- 
cially outbreaks  of  cholera ;  while  the  return  of  the  pilgrims 
to  their  homes,  from  this  infected  locality,  tends  to  dissem- 
inate the  malady  in  every  direction  where  they  go,  "  Such 
in  fact  (says  Dr.  Castaldi)  has  proved  to  be  the  case  this 
year;  for  when  cholera  had  spread  from  Kooshan  to  Meshed, 
and  the  mortality  had  risen  there  to  one  hundred  per  diem, 
on  a  population  of  about  seventy  thousand  souls — the  Shah 
was,  for  the  first  time,  apprised  of  its  existence ;  and  it 
being  then  the  commencement  of  August — that  is,  the  mo- 
ment when  the  pilgrims  begin  to  disperse  from  Meshed, 
His  Majesty,  in  order  to  preserve  his  capital  from  contam- 
ination, issued  directions  that  those  pilgrims  who  intended 
to  return  to  Tehran,  would  have  to  undergo  quarantine  at 
a  spot  distant  twelve  days'  journey  from  the  capital ;  but 
this  order  was  disregarded,  either  (as  often  happens  in 
Persia)  through  the  neglect  of  those  charged  with  carrying 
it  out ;  or  because  the  pilgrims,  to  avoid  the  measure,  had 
altered  their  course^  and  thus  evaded  altogether  the  quaran- 
tine station/' 

It  was  on  the  6th  August,  1868^  therefore,  that  a  party 
of  these  pilgrims  entered  Tehran  without  performing  any 
quarantine.  At  the  same  time  a  regiment  of  soldiers  coming 
from  Astrabad,  met  on  the  road  another  caravan  of  pilgrims 
returning  from  Meshed,  amongst  whom  cholera  had  been 
raging.  They  mingled  together,  and  the  soldiers  soon  caught 
the  disease.  On  reaching  Tehran,  their  entry  was  forbid- 
den, and  the  soldiers  disbanded ;  but  they  found  means  of 
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penetrating  into  the  town,  and  on  the  7th  August  the  first 
fatal  case  of  cholera  occurred  at  Tehran,  upon  the  sister  of 
a  pilgrim  who  had  arrived  from  Meshed,  named  Ali-khan^ 
who  having  lost  his  wife  on  the  road,  quitted  the  caravan, 
and  was  one  of  the  first  persons  who  entered  the  town. 

During  the  following  five  or  six  days,  vague  and  contra- 
dictory reports  circulated  with  regard  to  the  disease ;  and 
it  was  not  until  the  14th  that  the  existence  of  cholera  was 
ascertained  and  officially  announced.  A  registry  of  the 
deaths  was  then  kept  by  Mirza-Riza,  governor  of  the  town, 
from  which  it  results  that  during  the  first  four  days,  the 
malady  had  only  carried  off  eleven  pilgrims ;  but  on  the 
1 1  th  August  it  began  to  spread  amongst  the  population, 
and  from  this  date  the  mortality  increased  until  the  20th, 
on  which  day  there  occurred  sixty  deaths  from  it.  On  the 
21  st,  twenty  deaths ;  and  on  the  22nd,  fifty  deaths.  Total, 
from  the  commencement  of  the  epidemic,  up  to  this  period 
(22nd),  three  hundred  and  forty-three  deaths.  From  this 
time  to  the  end  of  August,  the  death-rate  from  cholera 
oscillated  between  nine  and  fifteen  a  day.  During  the  first 
week  in  September,  it  varied  between  eight  and  eighteen 
deaths  per  diem ;  from  this  to  the  1 9th,  eight  to  twenty- 
seven  deaths  per  diem ;  from  the  20th  to  the  30th,  two  to 
eleven  per  diem ;  and  from  the  1st  to  the  11th  September, 
one  to  three  deaths  per  diem. 

No  further  deaths  from  cholera  were  noticed  at  Tehran, 
after  the  1 1th ;  but,  on  the  other  hand,  the  epidemic  had 
spread  during  the  latter  part  of  August  to  the  neighbour- 
ing villages  of  Djaferabad,  Zerghendek,  Goulahek,  and 
Simeran ;  towards  the  end  of  September  it  reappeared  at 
Sari,  a  town  in  the  province  of  Mazanderan ;  and  in  the 
beginning  of  October  it  broke  out  at  Yezd,  where  it  was 
carried  by  the  pilgrims  returning  from  Meshed ;  and  where 
it  is  said  to  have  committed  great  havoc. 

Until  the  20th  August,  the  malady  was  restricted  to  the 
filthiest  quarters  of  Tehran,  called  Dervesenan  and  Dervese- 
dolab,  where  it  had  in  the  first  instance  broken  out ;  and 
where  the  caravanserai  resorted  to  by  the  pilgrims  were 
situated.  But  after  that  date,  it  spread  into  other  parts  of 
the  town,  invariably  committing  its  utmost  ravages  in  those 
places  where  poverty  and  crowding  were  greatest.  (Cas- 
taldi^s  Report  to  the  Board  of  Health,  21st  October,  1868). 

"  The  same  panic  (says  Dr.  Castaldi)  which  seized  the 
population  of  Tehran  last  year,  showed  itself  also  upon  this 
occasion ;  and  entire  families  fled  from  the  capital,  convey- 
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ing  the  infection  to  the  neighbouring  villages,  as  proved  by 
the  manner  in  which  cholera  was  introduced  into  Larghendek 
and  Djaferabad/' 

Nothing  could  surpass  the  indifference  of  the  'Persian 
Government,  on  a  momentous  event  like  that  of  the  present 
outbreak  ;  and  no  efforts  of  any  sort  were  made,  either  with 
a  view  to  arrest  the  progress,  or  mitigate  the  evils  of  the 
malady. 

Whether  the  epidemic  was  propagated  to  Meshed  from 
Mazanderan,  where  it  had  been  lurking  since  last  year,  and 
would  thus  be  considered  a  continuation  of  the  same  morbific 
influence ; — or  whether  (as  some  persons  imagine)  it  was  a 
new  importation  from  India,  by  way  of  Afghanistan  where 
it  is  said  to  have  been  raging ;  it  certainly  arrived  at  Tehran 
just  at  the  season  most  favourable  for  its  development, — 
when  bowel-complaints  prevailed ;  when  unripe  and  rotten 
fruit  were  plentiful ;  when  the  inhabitants  slept  upon  their 
terraces,  in  the  open  air,  exposed  to  a  high  temperature 
during  the  early  part  of  the  night,  which  afterwards 
became  chilly  towards  morning ;  and  when  the  water-supply 
was  scanty,  and  stagnated  in  the  open  gutters  of  the  streets. 
'^  The  Persians  (observes  Mr.  W.  J.  Dickson,  who  has  lived 
many  years  in  their  country)  have  only  to  blame  themselves, 
for  the  frequent  recurrence  of  cholera.  Were  their  habits 
more  cleanly,  this  scourge  would  surely  not  show  itself  so 
often  upon  these  elevated  and  naturally  healthy  regions  !*^ 

On  the  5th  September,  Dr.  Castaldi  wrote  to  the  Board 
of  Health  that  up  to  that  date  no  manifestation  of  cholera  had 
shown  itself  at  Kazvin,  Zendjan,  Tabriz,  Hamadan,  or  Kir- 
manshah ;  and  that  hence  the  Turco-Persian  frontier  was  not 
menaced  with  an  invasion  of  the  disease.  In  fact,  no  re- 
strictive measures  were,  on  this  occasion,  adopted  by  Turkey 
against  arrivals  from  Persia,  and  the  result  has  shown  the 
wisdom  of  abstaining  from  them,  when  the  intervening  dis- 
tance is  so  great,  and  the  chances  of  success  from  a  land- 
cordon  so  small ! 

Dr.  Tholozan  declared,  on  the  28th  September,  to  the 
Constantinople  Board  of  Health,  his  conviction  of  the  utter 
uselessness  of  maintaining  a  sanitary  cordon  from  Ararat 
to  the  Persian  Gulf,  to  arrest  the  progress  of  cholera;  and 
he  founded  his  opinion  on  a  careful  study  of  the  history  of 
past  epidemics  in  Persia.  He  argued  that  in  consequence 
of  the  nomadic  character  of  the  inhabitants,  who,  half  Per- 
sian and  half  Ottoman,  are  only  nominally  under  the  control 
of  either  power,  it  would  be  extremely  diflScult  to  organize 
an  efficicHt  sanitary  cordon  to  protect  this  frontier. 
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On  the  other  hand,  Dr.  Bartoletti  (one  of  the  Ottoman 
members  of  the  Constantinople  Board  of  Health,  who  has 
visited  that  line  of  frontier)  maintains  that  this  control  is 
feasible*  provided  the  two  nations  carry  it  out  conjointly. 
He  asserts  that  there  are  but  five  roads  or  defiles  through 
which  the  pilgrims  (who  in  fact  are  the  carriers  of  cholera) 
pass  in  their  journeys  from  one  territory  to  the  other,  viz., 
Eneshka,  Betwin,  Nalparez,  Khanikin,  and  Mendeli ;  that 
cholera  travels  in  Persia  by  means  of  the  perpetual  to  and 
fro  movements  of  pilgrims ;  and  that  the  cordon  had  hitherto 
failed  to  arrest  its  progress  into  Turkey,  owing  to  the  oppo- 
sition met  from  these  very  pilgrims,  who  in  every  instance 
had  forced  their  way  through  the  cordon ;  and  to  the  in- 
difference shown  in  such  cases  by  the  Persian  Government, 
who  alone  had  the  power  to  coerce  them  into  an  observance 
of  the  restriction.  Dr.  Bartoletti  added,  that  the  mnltitude 
of  pilgrims  who  journey  from  Persia  to  Bagdad  in  the  month 
of  Moharrem,  has  sometimes  constituted  a  mass  of  not  less 
than  sixty  thousand  persons ;  and  that  during  the  twelve 
years  he  had  watched  these  events,  cholera  had  crossed  the 
Turco- Persian  frontier  eight  times,  and  this  always  at 
Khanikin. 

Before  concluding,  I  beg  to  state  that  the  Persian  Go- 
vernment, awakened  to  a  sense  of  the  necessity  of  giving 
attention  to  sanitary  matters,  has  created  a  Board  of  Health 
at  Tehran,  under  the  superintendence  of  the  Minister  for 
Foreign  Affairs. 

The  object  of  this  institution  (I  am  told)  is  to  consider 
the  sanitary  questions  relating  to  Persia,  which  have  been 
discussed  by  the  Cholera  Conference  of  1866  ;  and  to  frame 
rules  for  the  preservation  of  that  kingdom  from  future  in- 
vasions of  cholera. 
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NOTES  ON  THE   CHOLERA  EPIDEMICS  IN  EAST 

AFRICA. 

By  JAMES   CHRISTIE,  M.A..,  M.D., 

PHT8ICIAN   TO  THB   SULTAN   OF   ZANZIBAR^   AND  TO  THB  TTNIYBSSITIBS' 

UIS8ION,   BAST   AFRICA. 

[First  Pa^er.    Bead  Jcmua/ry  11th,  1871.] 


1835-36.  The  First  Epidemic  of  Cholera  in  East  Africa  to 
which  any  definite  date  can  be  fixed  occurred  in  Dec.  1835 
[1836*]  and  Jan.  1836  [1837*],  during  the  prevalence  of  the 
north-east  monsoon^  and  its  line  of  progress  was  in  the  direc- 
tion of  the  monsoon  from  north  to  south.  It  was  first  heard 
of  in  the  Somali  ports  and  gradually  extended  southwards  in 
the  trade  line  till  it  reached  the  Island  of  Zanzibar^  and 
from  thence  it  passed  further  south ;  but  its  limits  in  that 
direction  are  unknown,  Arabs,  who  have  a  distinct  recol- 
lection of  this  epidemic,  all  agree  regarding  its  line  of  pro- 
gress, and  although  the  mortality  was  trifling  as  compared 
with  succeeding  epidemics,  it  was  sufiicient  to  impress  the 
memory  and  fix  the  date.  In  speaking  of  this  epidemic  they 
generally  say  that  it  only  lasted  a  few  weeks;  that  the 
deaths  were  among  the  slaves  only,  and  that  but  few  Arabs 
died,  the  epidemic  being  regarded  as  mild,  only  in  so  far  as 
it  affected  themselves.  In  Zanzibar  there  are  many  natives 
of  India  who  recollect  this  epidemic,  and  they  speak  of  it 
not  only  as  coming  from  the  north  but  as  being  of  African 
origin,  and  make  a  distinction  between  African  and  Indian 
cholera ;  but  this  distinction  arose  probably  from  the  fact 
that  while  in  India  their  race  suffered  severely  from  cholera 
epidemics,  they,  in  Zanzibar,  were  almost  entirely  unaffected 
by  this  and  succeeding  epidemics ;  so  that  while  warning 
them  regarding  the  danger  to  which  they  were  exposed, 
while  the  present  epidemic  was  progressing  towards  the  is- 
land they  spoke  lightly  of  it,  and  said  that  it  was  only  Afri- 
can cholera. 

Between  the  years  1835-36  and  1859  there  was  no  epide- 
mic of  cholera  in  the  Zanzibar  territories.     In  1856  small- 

•  [See  Second  Paper.] 
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pox  swept  off  vast  numbers  of  the  population,  but  with  this 
exception  there  was  nothing  unusual  in  the  health  of  the 
population. 

1859-60  [1858-59*].  Second  Epidemic.— This  epidemic, 
like  the  first,  appeared  in  December  and  January  during 
the  strength  of  the  north-east  monsoon,  and  it  was  also  first 
heard  of  in  the  Somali  ports  of  Mukdesha  and  Brava.  It 
may  be  necessary  to  mention  that  from  December  to  March 
the  wind  blows  steadily  from  north  to  south,  and  from  June 
to  October  from  south  to  north,  the  former  period  being 
called  the  north-east  monsoon  and  the  latter  the  south-west 
monsoon.  During  the  strength  of  the  north-east  monsoon 
there  is  rapid  communication  between  north  and  south,  but 
none  from  south  to  north,  and  vice  versa.  The  epidemic, 
therefore,  being  present  at  the  northern  part  of  the  Zanzi- 
bar dominions  at  the  setting  in  of  the  northerly  monsoon  of 
1859-60,  at  the  very  time  that  communication  towards  the 
south  was  opened,  passed  rapidly  in  that  direction,  desolated 
the  coast  towns  and  the  populous  islands  that  fringe  the  coast, 
extending  as  far  as  the  Portuguese  settlements  at  Mozam- 
bique. Dr.  Kirk,  who  was  at  that  time  stationed  at  the 
Zambezi  in  connection  with  Dr.  Livingstone's  expedition, 
states  that  it  stopped  short  of  that  district.  This  was  pro- 
bably owing  to  the  change  of  the  monsoon  arresting  com- 
munication further  south  than  Mozambique.  General  Rigby, 
who  was  then  Her  Majesty's  consul  and  political  agent  at 
Zanzibar,  states  that  many  of  the  coast  towns  were  almost 
decimated,  and  that  in  the  tovsrn  and  suburbs  of  Zanzibar 
the  mortality  was  from  7,000  to  8,000,  and  in  the  whole  is- 
land about  20,000.  During  this  epidemic  very  few  natives 
of  India  died,  only  three  or  four ;  although  at  that  time  they 
were  more  closely  mixed  up  with  the  slave  population  than 
now.  The  mortality  amongst  the  Arabs  was  much  greater 
than  during  that  of  1835-36,  but  the  native  population,  es- 
pecially the  slave,  suffered  most.  The  epidemic  spread  in- 
land from  several  of  the  coast  towns,  but  its  range  was 
limited,  and  no  great  mortality  was  heard  of  in  the  interior. 
It  did  not  remain  long  in  the  island  or  on  the  coast. 

1865.  Third  Epidemic, — The  third  epidemic  of  cholera, 
on  the  east  coast  of  Africa,  was  first  heard  of  in  April  1865, 
in  the  Somali  Ports.  This  being  towards  the  close  of  the 
north-east  monsoon,  its  progress  towards  the  south  was 
limited  as  the  south-west  monsoon  set  in  early  and  strong, 
and  shut  off  all  traflSc  to  the  southward.   Lamoo  suffered  very 

*  See  Second  Paper.] 
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severely  and  also  Melinda.  A  few  cases  occurred  at  Mom- 
bassa,  but  the  disease  did  not  advance  further  south.  At 
Melinda  it  struck  off  to  the  interior  and  prevailed  to  a  con- 
siderable extent  in  Ukambani  and  further  inland.  At  Patti 
and  Lamoo,  where  the  greatest  mortality  took  place,  the  epi- 
demic lingered  till  June.  Baron  Von  der  Decken,  who  was 
then  engaged  in  the  exploration  of  the  coast  contiguous  to 
the  river  Juba,  lost  several  of  his  men  from  the  disease. 

The  honorary  secretary  of  the  Epidemiological  Society 
asks  specially  ''  whether  cholera  prevailed  in  the  island  or 
anywhere  in  its  vicinity  in  1864  or  1865.^^  In  1864  there 
was  no  cholera  on  the  east  African  coast  to  the  southward 
of  Mukdesha,  but  that  there  was  in  1866  is  rendered  certain 
by  the  letters  of  Baron  Von  der  Decken,  who  was  in  the 
locality  at  the  time,  as  well  as  from  the  accounts  that 
reached  Zanzibar  regarding  the  great  mortality  at  Lamoo. 

It  may  be  necessary  here  to  explain  that  Mukdesha  is  the 
furthest  northern  port  on  the  east  African  coast  which  keeps 
up,  every  season,  direct  communication  with  the  Island  of 
Zanzibar,  and  that  it  is  extremely  difficult  to  get  any  infor- 
mation regarding  anything  pertaining  to  the  state  of  the 
population  further  north  than  this.  We  know  nothing  of 
the  three  epidemics  beyond  this  point.  It  is  extremely  im- 
probable that  they  originated  at  the  Somali  ports  or  in 
Somali  land,  but  whether  they  proceeded  from  port  to  port 
along  the  coast  or  from  the  interior  we  know  not.  It  is  to 
be  hoped  that  by  supplementary  information  from  other 
quarters  the  epidemic  of  1865  may  be  traced  further  north 
to  the  Persian  Gulf  or  India,  and  this  may  indicate  the 
origin  of  the  others. 

1869-70.  Fourth  Epidemic, — The  fourth  epidemic  of 
cholera  on  the  east  coast  of  Africa  and  the  third  in  the 
Island  of  Zanzibar  occurred  in  1869-70.  As  more  is  known 
regarding  this  than  any  of  the  three  preceding  epidemics, 
and  as  it  is  somewhat  unique  in  regard  to  its  origin,  course 
and  symptoms,  we  will  consider  it  more  in  detail,  and  sketch 
first  its  progress  in  the  territory  generally,  and  then  in  the 
town  and  island  of  Zanzibar. 

Towards  the  end  of  October  1869,  news  reached  Zanzi- 
bar that  caravans  in  passing  through  the  country  of  the 
Wamasai  were  attacked  by  a  deadly  plague ;  that  some  of 
them  were  disabled  to  such  an  extent,  that  the  merchandise 
was  abandoned  and  the  survivors  fled  in  terror  towards 
the  coast,  and  that  the  disease  was  raging  in  the  Usambara 
country  through  which  they  passed,  and  also  at  the  coast 
towns  of  Tanga  and  Pangani. 
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The  country  occupied  by  tho  Wamasai  lies  to  the  west 
of  Usambara^  and  is  represented  in  the  maps  of  Africa  by  a 
blank.  Little  is  known  of  the  people  themselves  and  still 
less  of  their  country,  as  it  has  never  been  visited  by  Euro- 
peans, and  we  depend  for  our  information  regarding  them  on 
passers  through  the  country,  the  boundaries  to  the  norths 
south  and  west  being  entirely  unknown.  The  Wamasai  are 
a  pastoral  people ;  they  have  no  villages  and  move  about 
from  one  district  to  another  according  to  the  season  to  find 
pasturage  for  their  flocks.  In  manners  and  customs  and 
probably  in  origin  also,  they  are  closely  allied  to  the  Mavite 
who  inhabit  the  country  to  the  north-west  of  Lake  Nyassa. 
They  are  represented  as  beiug  an  exceedingly  fierce  and 
warlike  tribe,  the  terror  of  all  their  neighbours,  and  during 
times  of  scarcity  they  make  raids  on  the  coast  towns,  devas- 
tating the  country  in  their  line  of  march,  and  carrying  with 
them  all  the  cattle.  A  few  years  ago  they  harried  the  coun- 
try between  their  own  territory  and  Mombassa,  and  even 
threatened  the  town.  To  say  that  the  Wamasai  are  out  is 
sufficient  to  strike  terror  to  the  hearts  of  all  their  neighbours 
and  make  them  fly  from  their  line  of  march. 

Pangani  and  Tanga  are  situated  a  little  to  the  north  of  the 
Island  of  Zanzibar,  and  are  the  starting  points  for  caravans 
proceeding  to  the  interior  towards  the  Victoria  N'Yanza 
and  further  to  the  north.  These  caravans  skirt  the  TJsam- 
bara  country  in  their  course  and  pass  through  the  territory 
of  the  Wamasai,  the  larger  caravans  paying  the  usual  black- 
mail levied,  and  the  smaller  exchanging  commodities  and 
then  returning  to  the  coast  towns.  Beyond  the  Wamasai 
region  there  is  as  yet  no  trace  of  the  epidemic,  and  unless  it 
originated  amongst  them  it  must  have  proceeded  along 
Central  Africa  from  the  north  or  across  the  country  from 
the  west,  as  it  would  certainly  have  been  heard  of  had  it 
crossed  the  Nyassa  or  Uniamuya  caravan  route. 

Communication  by  dhows  between  Tanga,  Pangani  and 
Zanzibar,  is  of  almost  daily  occurrence,  so  that  the  epidemic 
speedily  reached  the  island.  And  it  certainly  did  appear  on 
the  27th  of  October,  if  not  a  few  days  sooner. 

Zanzibar  may  be  described  as  the  centre  of  all  the  com- 
merce of  east  Africa,  from  Cape  Delgado  to  Gardefui.  All 
the  merchaudise  sent  to  the  coast  towns  and  from  thence  by 
caravans  to  the  far  interior  proceeds  from  its  harbour,  and 
all  the  return  products  pass  through  its  custom  house,  and 
amongst  other  products  from  2  5,000  to  30,000  slaves  annually. 
No  precautions  whatever  were  taken  to  prevent  the  epide-> 
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mic  from  gaining  a  footing  in  such  an  important  centre ; 
none  to  prevent  its  spread  in  the  vast  territories  with  which 
it  is  so  closely  connected :  and  nothing  was  done  to  arrest 
the  progress  of  the  disease  in  the  town  and  country  or  to 
alleviate  the  suflFerings  of  the  wretched  slave  population  who 
died  in  thousands  during  the  first  six  weeks.     Towards  the 
end  of  November  and  beginning  of  December,  the  town  and 
harbour  of  Zanzibar  were  literally  saturated  with  the  cholera 
poison.     All  business  was  suspended ;  deaths  were  taking 
place  in  unknown  numbers ;  the  European  merchants  had 
diflSculty  in  carrying  on  their  business  for  want  of  labour,  as 
the  living  were  engaged  in  burying  the  dead ;  the  entire  popu- 
lation was  panic-stricken,  and  towards  the  middle  of  Decem- 
ber, when  the  mortality  reached  its  highest  rate,  the  people 
lapsed  into  a  state  of  absolute  despair.     Tired  of  burying 
their  dead,  the  negroes  exposed  them  in  the  bush  or  threw 
them  over  the  bridge  to  be  carried  away  by  the  tide,  as  I 
have  myself  frequently  seen  while  passing  during  the  night ; 
and  those  who  died  in  dhows  were  thrown  over-board  in  the 
harbour.   The  slaves  usually  bury  their  dead  in  the  sand  close 
to  the  beach  and  in  the  vicinity  of  the  town.     Even  in  ordi- 
nary times  they  merely  scratch  up  a  little  loose  sand  to  the 
depth  of  a  foot  or  so,  introduce  the  corpse  and  sprinkle  it 
over  with  a  little  sand,  which  is  washed  away  by  the  tide  or 
removed  by  the  wild  dogs  at  night  when  they  come  for 
their  evening  meal.     At  this  place  it  is  quite  common  at  all 
times  to  see  half    devoured  dead   bodies   lying   exposed. 
During  the  month  of  December  the  stench  from  bodies  in  all 
stages  of  decomposition  was  so  overpowering  as  to  render 
the  place  unapproachable,  and  thus  Zanzibar  disseminated 
the  very  essence  of  the  cholera  poison  to  all  the  coast  towns 
and  adjacent  islands  both  towards  the  north  and  south.     In 
all  the  Sultan's  dominions  where  there  was  open  intercourse 
with  Zanzibar,  the  disease  appeared  in  its  worst  form.     It 
passed  slowly  towards  the  north  against  the  monsoon,  and 
was  conveyed  to  Mombassa,  Melinda  and  Lamoo  in  slave 
dhows.     From  Mombassa  it  passed  into  the  interior  among 
the  Wanika,  but  the  mortality  was  not  great.     The  arrest  of 
its  progress  further  north  than  Lamoo  seems  simply  to  have 
depended  upon  the  circumstance  that  the  strong  north-east 
monsoon  eflfectually  blockaded  the  Somali  ports  by  shutting 
off  all  intercourse  for  the  time  ;  for  towards  the  end  of  April, 
when  the  monsoon  changed  and  trade  was  opened  between 
Zanzibar  and  these  ports,  the  epidemic  appeard  at  Brava 
with  great  virulence,  and  reports  have  recently  reached  us 
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that  half  the  population  has  perished.  Towards  the  end 
of  December  the  deaths  at  Melinda  were  estimated  at  2,000, 
bat  at  Lamoo  the  mortality  was  said  to  be  small  compared 
with  that  during  the  epidemic  of  1865. 

The  progress  of  the  epidemic  from  Zanzibar  towards  the 
south  was  much_more  rapid,  and  in  the  course  of  a  short 
time  it  raged  in  all  the  coast  towns  as  far  as  Cape  Delgado, 
the  southern  boundary  of  the  Zanzibar  dominions,  beyond 
which  it  did  not  pass  at  that  time.  Zanzibar  dhows,  however, 
conveyed  it  to  the  Comoro  and  Johanna  Islands,  but  Ibo, 
Mayotta,  Nossi  Be  and  Mozambique  escaped,  although  they 
usually  carry  on  at  this  season  a  large  trade  with  Zanzibar. 
This  may  be  accounted  for  by  the  fact  that  there  was  open 
communication  with  Comoro  and  Johanna,  but  that  at  the 
other  ports  there  was  strict  quarantine.     The  epidemic  did 
not  appear  at  Mozambique  till  so  late  as  the  6th  of  May, 
and  in  all  probability  while  the  sea-board  was  guarded  by 
strict  quarantine  the  disease  may  have  spread  along  the  coast 
from  the  neighbouring  Zanzibar  territory.     That  the  rapid 
spread  of  the  epidemic  towards  the  south  did  not  depend  so 
much  upon  the  direction  of  the  monsoon,  in  itself  considered, 
as  in  the  fact  that  the  Zanzibar  dhows  taking  advantag^e 
of  the  favourable  winds  made  rapid  runs  to  their  several 
ports  of  destination,  appears  probable  from   the  following 
case.     On  the  20th  of  January  the  crew  of  a  Portuguese 
brig  which  was  to  sail  on  the  following  day  for  Mozambique 
were  attacked  with  cholera.     In  the  course  of  a  few  days 
seventeen  were  seized.     They  were  all  removed  on  shore 
and  the  vessel  was  cleansed  and  fumigated.     Four  deaths 
occurred,  and  those  who  recovered  went  on  board  the  dav 
before  sailing,  the  6th  February.     The  vessel  reached  Mo- 
zambique in  about  eight  days,  and  having  a  foul  bill  of 
health  was  put  into  quarantine  for  a  month.     No  fresh  case 
occurred  on  board  ship  and  she  was  allowed  to  come  into 
the  harbour.      Had  this  vessel  put  out  to  sea  as  the  native 
craft  invariably  did,  and  been  allowed  to  communicate  with 
the  shore,  the  epidemic  would  certainly  have  appeared  in 
Mozambique  in  the  month  of  February,  as  it  did  then  or 
])reviously  in  all  the  ports  at  which  Zanzibar  dhows  arrived 
and  in  which  no  quarantine  regulations  existed. 

In  Quiloa,  a  small  island  close  to  the  coast,  and  to  the 
south  of  Zanzibar,  the  mortality  was  excessive,  averaging 
ill  January  as  many  as  two  hundred  deaths  daily.  This 
island  is  a  centre  of  commerce  to  a  large  district,  and  is  the 
place  to  which  nearly  all  the  slaves  from  the  interior  are 
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brought,  and  from  which  they  are  shipped  in  dhows  for 
Zanzibar;  and  when  we  consider  that  from  25,000  to 
30,000  are  driven  annually  through  this  narrow  gateway, 
and  that  when  they  arrive  at  Quiloa  their  physical  condition 
after  many  months  of  toilsome  march  and  starvation  baffles 
description,  we  may  imagine  the  fearful  mortality  that  must 
have  taken  place  amongst  these  living  skeletons.  The  prices 
were  so  low  owing  to  the  great  mortality,  that  purchasers  could 
not  be  found  willing  to  pay  a  dollar  for  a  slave,  and  hence 
they  were  allowed  to  accumulate  and  die  of  starvation  and 
cholera.  The  mortality  amongst  these  miserable  beings  at 
Quiloa  will  never  be  known,  but  it  must  have  been  unex- 
ampled in  the  annals  of  all  epidemics. 

We  have  but  little  information  regarding  the  progress  of 
the  disease  towards  the  interior  of  Africa,  but  from  what  we 
do  know  there  is  reason  to  believe  that  every  town  on  the 
mainland  became  to  a  greater  or  less  extent  a  new  centre  of 
dissemination.  From  Bagamoyo,  nearly  opposite  Zanzibar, 
it  followed  the  great  ivory  caravan  route  towards  Uniamezi, 
and  raged  in  Usegura,  Usagari,  Ugogo  and  Mgunda  Mkhali 
at  an  early  period  of  the  epidemic,  and  letters  recently 
received  from  Uniamezi  report  that  it  is  now  prevalent 
in  that  district.  It  appears  that  the  regions  mentioned  are 
not  yet  free  from  the  epidemic,  for  the  porters  of  a  caravan 
from  Uniamezi  which  arrived  at  Bagamoyo  about  a  week 
ago  (16th  August  1870),  were  attacked  by  cholera  in  Usa- 
gari and  six  were  said  to  have  died  at  the  coast,  thus  bring- 
ing the  disease  back  to  within  twenty-five  miles  of  Zanzibar. 
Daring  the  height  of  the  epidemic,  when  caravans  from  the 
interior  reached  the  infected  districts  and  were  attacked  by 
the  pestilence  the  survivors  refused  to  proceed,  threw  down 
their  loads  of  ivory  and  fled  to  their  homes,  while  the  leaders 
of  the  caravans  had  no  choice  but  to  conceal  their  valuable 
cargo  in  the  bush,  hurry  on  to  the  coast  and  await  the 
result.  For  the  same  reason  porters  could  only  be  collected 
with  great  difficulty,  and  sometimes  they  could  not  be  got, 
to  carry  merchandise  to  the  interior;  and  when  cholera 
appeared  amongst  them  in  the  infected  districts  the  loads 
were  thrown  down  and  the  caravan  completely  disorganised. 
On  two  occasions  supplies  forwarded  to  the  interior  for  the 
relief  of  Dr.  Livingstone  could  not  be  passed  through  the 
infected  districts,  as  the  bearers  were  attacked  with  cholera. 

The  Rev.  L.  Fraser  of  the  "  Universities  Mission,^'  was 
in  Usambara  throughout  the  epidemic,  and  he  reported  the 
iportality  as  having  been  very  great  among  the  people  and 
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the  symptoms  as  being  very  severe.  At  first  lie  could  not 
understand  the  nature  of  the  epidemic^  as  the  people  seemed 
almost  to  drop  down  dead.  At  the  solicitation  of  his  friends 
he  returned  to  Zanzibar^  and  although  he  had  been  well 
while  in  Usambara,  he  was  seized  with  cholera  on  the  very 
day  of  his  arrival  and  died  within  a  week.  The  Rev.  C.  New 
of  the  Free  Methodist  Mission,  whose  station  is  amongst  the 
Wanika,  about  fifteen  miles  to  the  west  of  Mombassa,  had 
not  heard  in  May  of  the  advance  of  cholera  to  the  west  of 
the  people  amongst  whom  he  resides. 

In  all  the  turnings  and  windings  of  the  cholera  epidemic 
there  seems  to  have  been  one  unvarying  principle  directing 
its  course.  It  has  invariably  accompanied  trade  wherever 
its  direction  may  have  been.  It  came  from  the  interior  and 
returned  to  it  in  a  parallel  line ;  it  advanced  to  the  north 
and  was  intercepted  by  the  monsoon  blockading  the  harbours 
further  north,  and  its  progress  to  the  south  was  intercepted, 
at  least  temporarily,  by  the  quarantine  at  Mayotta,  Mozam- 
bique and  Nossi  Be. 

Progress  of  the  epidemic  in  the  town  and  island  of  Zan- 
zibar.— The  progress  of  the  epidemic  in  the  town  and 
island  was  very  marked,  and  it  may  be  stated,  generally,  to 
have  spread  from  the  lowest  to  the  highest  classes  of  the 
population,  dividing  it  into  distinctly  marked  periods.  The 
population  of  Zanzibar  is  comprised  of  Negroes  from  every 
tribe  and  country,  Arabs  from  Sheher  and  Muscat,  settlers 
from  the  Comoro  Islands,  natives  of  India,  Turks,  Persians, 
Beloochees,  Abyssiniaus,  Goanese,  Europeans  and  Ameri- 
cans. 

All  these  different  classes  stand  out  distinct  from  each 
other  with  a  greater  or  less  degree  of  prominence,  and 
although  all  are  mixed  up  in  matters  pertaining  to  business, 
they  are  entirely  distinct  in  all  their  social  relations,^  and 
they  are  congregated  in  difierent  quarters  of  the  town. 

The  first  period  of  the  epidemic  was  amongst  the  Sheheri 
Arabs  and  thoir  slaves,  the  slaves  being  attacked  first.  It 
appeared  first  in  the  house  of  a  Sheheri  Arab  who  had  sofne 
connection  with  the  dhow  which  came  from  Pangani  and 
anchored  in  the  harbour  of  Zanzibar  on  the  27th  of  October. 
He  is  the  principal  owner  of  the  hamalis  or  porters,  a  large 
number  of  whom  are  constantly  employed  m  loading  and 
discharging  vessels,  and  in  carrying  goods  from  one  part  of 
the  town  to  another,  there  being  no  other  means  of  con- 
veyance. 

The    Sheheris  reside   in   one   district  at   Melinda,  and^ 
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forming  the  poorer  section  of  the  Arab  community,  are 
employed  as  mat  makers,  butchers,  soldiers,  and  many  of 
them,  when  not  otherwise  employed,  work  along  with  the 
hamalis  as  porters.  They  suflFered  first  and  very  severely ; 
indeed  to  such  an  extent  was  their  number  cut  down,  that 
iheir  work  for  a  time  came  to  a  standstill. 

During  the  second  period  of  the  epidemic,  from  the 
middle  to  the  end  of  November,  the  entire  slave  population 
throughout  the  town,  the  Comoro  and  Johanna  people,  and 
towards  the  end  of  the  month  the  Muscat  Arabs,  were 
attacked  by  the  disease.  The  people  from  Comoro  and 
Johanna,  a  mixed  race  of  Arabs  and  Negroes,  have  settled 
in  considerable  numbers  in  Zanzibar,  and  with  their  slaves 
inhabit  their  own  quarter.  Being  more  intelligent  than  the 
negroes,  and  very  poor  when  they  emigrate  to  Zanzibar, 
they  are  employed  as  head-servants  and  overseers,  and 
being  keen  slave-dealers,  they  invariably  invest  their  sav- 
ings in  slave  property,  generally  boys  and  girls,  who  are 
employed  in  large  numbers  in  picking  orchella  weed,  copal 
washing,  and  such  light  occupations. 

Every  one  owns  a  few  slaves  and  many  of  them  consider- 
able numbers.  The  quarter  which  they  and  their  slaves 
occupy  is  strictly  native.  They  live  in  huts  thatched  with 
cocoa-nut  leaf,  and  divided  by  internal  partitions  into  small 
rooms,  and  the  utmost  care  seems  to  be  taken  that  neither 
light  nor  air  should  enter  the  room.  Even  during  the  mid- 
day glare  of  a  tropical  sun,  the  house  is  as  dark  and  stifling 
as  a  dungeon.  The  houses  are  set  down  without  any  regard  to 
order,  or  as  if  the  arrangement  had  been  intended  to  prevent 
the  possibility  of  a  free  current  of  air  from  reaching  any  part 
of  them.  The  slaves  of  these  people  are  poorly  fed,  the  mas- 
ters only  allowing  them  about  three  half-pence  a  day  for 
their  food,  and  their  condition  is  much  below  that  of  the 
slaves  of  the  Sheheri  Arabs,  who  are  well  fed,  strong  mus- 
cular men.  The  mortality  amongst  this  class  was  very  high, 
and  at  least  50  per  cent,  of  the  slaves  died  during  the 
epidemic,  and  of  the  masters  and  their  families  not  less 
than  15  per  cent. 

During  the  month  of  November  (except  in  three  cases) 
the  ravages  of  the  epidemic  did  not  extend  beyond  the 
Arab  populations,  beginning  first  with  the  slave  population ; 
and  the  deaths  occurring  in  districts  apart  from  that  of  the 
Europeans,  Uttle  was  known  of  it  except  by  reports,  and 
these  were  considered  to  be  exaggerated,  as  few  of  the 
symptoms  usually  attending  cases  of  cholera  were  described. 

VOL.   III.  T 
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During  the  month  of  November,  the  temperature  was  very 
high  and  the  winds  were  light,  so  that  the  heat  was  exces- 
sive for  Zanzibar,  and  it  was  at  first  supposed  that  the  cases 
of  sudden  death  had  taken  place  from  sunstroke  or  heat 
apoplexy  amongst  those  whose  occupation  was  in  the  open 
air  and  hot  ill-ventilated  sheds.  The  hamalis  and  coolies 
at  work  in  the  open  air,  and  the  slaves  engaged  in  the  pick- 
ing of  orchella  weed,  were  suddenly  seized  with  vertigo ; 
fell  down  in  a  state  of  stupor,  and  were  carried  to  their 
huts,  death  ensuing  in  a  few  hours.  Every  one  seized 
seemed  to  know  instinctively  the  deadly  nature  of  tlie 
seizure,  and  they  staggered  to  their  homes  to  die.  The 
lightning-like  rapidity  of  the  seizures,  and  the  rapidity 
with  which  death  followed,  filled  the  negroes  with  conster- 
nation, and  observing  that  none  of  the  Europeans  had  been 
attacked,  from  some  superstitious  reason  or  other  they  com- 
menced to  white-wash  the  bodies  of  the  dying,  to  make  the 
evil  Spirit,  who  was  supposed  to  be  the  author  of  their 
calamities,  believe  that  they  were  white  men;  but  the  epi- 
demic continued  its  ravages  among  the  coloured  population, 
the  Sheheri  and  the  Muscat  Arabs,  and  the  people  of  Johanna 
and  Comoro  till  the  end  of  November. 

The  third  period  of  the  progress  of  the  epidemic  oc- 
curred at  the  end  of  November  and  beginning  of  December, 
when  the  natives  of  India  were  attacked.  These  people  are 
more  distinctly  separated  by  their  usages  from  the  general 
population,  than  any  other  section  of  the  community.  They 
themselves  are  separated  into  three  classes,  the  Khojahs, 
the  Bahoras  and  the  Banyans,  the  two  former  being  Maho- 
medans  of  different  sects,  and  the  latter  Hindoos.  Nume- 
rically the  Khojahs  are  the  most  important  class,  there  being 
about  two  thousand  resident  in  the  town;  the  Banyans 
rank  next,  while  the  Bahoras  form  a  very  small  community. 
These  three  classes  are  entirely  distinct  in  all  their  social 
relations,  the  Banyans  being  more  isolated  from  their  fellow 
countrymen  and  the  general  community  than  any  other  class. 
They  are  vegetarians  and  only  certain  edible  vegetables  are 
eaten.  They  are  exceedingly  particular  regarding  the  water 
they  use,  but  not  in  regard  to  its  quality  or  purity.  In 
Zanzibar  they  draw  it  from  a  well  of  their  own  in  town,  and 
nothing  would  induce  them  to  drink  water,  or  even  touch  it, 
if  not  drawn  by  themselves.  In  regard  to  diet  they  are  also 
very  fastidious.  They  eat  by  themselves  and  in  secret,  and 
should  a  stranger  enter  while  at  a  meal,  it  is  considered  to 
be  contaminated  by  his  presence.     Nothing  left  over  from 
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a  meal  is  kept,  and  the  leaf  platters  which  they  use  ate  also 
thrown  away.  They  burn  their  dead,  and  also  the  clothes 
of  the  deceased  person,  and  although  their  houses  are  far 
from  being  clean  in  the  European  sense  of  the  term,  yet 
they  are  generally  free  from  putrid  decaying  matter.  In 
none  of  the  former  epidemics  of  cholera  was  the  Banyan 
population  afflicted,  and  in  that  under  consideration  although 
there  were  a  few  deaths,  it  never  spread  amongst  them  as 
an  epidemic.  The  same  may  be  said  of  the  Bahoras,  of 
whom  several  died,  but  only  two  were  resident  in  the  place, 
the  others  being  strangers  from  Pangani,  Pemba  and  India. 
We  shall  refer  hereafter  to  the  great  mortality  among 
strangers. 

It  was  the  Khojah  class  then  that  suflFered  most  severely 
or  most  prominently  during  the  month  of  December,  the 
disease  still  continuing  its  ravages  among  the  other  classes 
of  the  population,  and  reaching  its  greatest  intensity  about 
the  middle  of  the  month. 

The  Khojahs  in  Zanzibar  are  nearly  all  from  one  district 
in  India,  and  they  are  intimately  mixed  up  by  marriage 
relations,  even  cousins  and  second  cousins  being  regarded 
as  near  relatives,  and  forming  family  ties. 

As  a  class  they  are  exceedingly  kind  and  affectionate 
towards  each  other,  more  so  than  I  ever  imagined  any 
people  could  be,  and  in  a  case  of  serious  illness,  all  the 
friends  hurry  to  the  house,  sometimes  crowding  it  to  suffo- 
cation, and  there  is  a  constant  stream  of  comers  and  goers. 
No  one  could  fail  to  admire  the  devoted  kindness  of  these 
people  towards  each  other,  but,  although  warned  against 
the  danger  from  contagion,  custom  prevailed,  and  panic- 
stricken  they  hurried  by  day  and  by  night  to  the  houses  of 
their  suffering  relatives,  and  too  often  carried  to  their  own 
homes  the  fatal  disease  under  which  they  themselves  fell 
victims.  Knowing  the  Khojah  population  intimately,  it 
appeared  evident  to  me  at  the  time,  that  the  great  violence 
of  the  epidemic  amongst  them  resulted  from  such  inter- 
course. This  however  was  not  always  the  case,  at  least  not 
evidently  so,  as  the  epidemic,  even  amongst  them,  moved 
about  from  place  to  place  in  the  most  mysterious  manner. 
At  one  time  all  the  new  cases  would  occur  within  a  very 
limited  range,  in  one  district  of  the  town,  and  again  at  some 
other,  and  on  some  occasions  it  would  appear  in  three  con- 
tiguous houses  on  one  side  of  a  street ;  on  others  in  two  on 
one  side  and  in  one  on  the  opposite. 

Towards  the  close  of    December  the  disease  gradually 
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abated^  and  hopes  were  entertained  tliat  it  had  ceased  as  an 
epidemic,  only  a  few  isolated  cases  occnrring  here  and 
there  thoughout  the  town ;  but  during  these  terrible  two 
months^  there  fell  in  the  town  and  suburbs  from  10,000  to 
15,000  people,  at  least  12  per  cent,  of  the  whole  popula- 
tion haying  perished,  and  amongst  these,  out  of  a  population 
of  2000,  100  Khojahs. 

During  the  fourth  period  of  the  epidemic,  the  disease 
spread  throughout  the  island  generally  in  all  directions,  and 
appeared  in  its  greatest  intensity  during  the  month  of 
January.  The  rate  of  mortality  was  not  nearly  so  high  in 
the  country  as  it  was  in  town,  the  people  being  as  a  matter 
of  course  more  scattered.  At  the  beginning  of  January, 
cholera  appeared  on  the  estate  of  Messrs.  H.  A.  Fraser 
and  Co.,  at  Kokotoni,  situated  at  the  northern  part  of  the 
island,  and  at  the  close  of  the  epidemic  the  mortality  was  estima- 
ted at  5^  per  cent.  Great  care  had  been  taken  to  isolate  all 
the  cases,  and  every  means  used  to  prevent  the  spread  of 
the  disease,  and  all  those  attacked  were  under  medical 
treatment.  As  no  such  precautions  were  used  on  the  estates 
owned  by  Arabs,  the  deaths  among  their  slaves  must  be 
estimated  at  a  much  higher  rate. 

Prom  the  daily  intercourse  between  town  and  country, 
in  all  directions,  the  spread  of  the  epidemic  to  every  corner 
of  the  island  can  easily  be  accounted  for.  Starting  from 
the  shambas  early  in  the  morning,  and  from  distant  estates 
at  midnight,  numbers  of  slaves  make  their  way  towards 
the  town,  loaded  with  the  produce  of  the  country,  and  con- 
verge at  the  market  places,  which  from  seven  till  nine  o'clock 
are  almost  impassible.  Threading  their  way  through  the 
dense  mass,  the  ditals  or  auctioneers  dispose  of  their  wares 
to  the  highest  bidder,  the  slaves  who  sold  a  few  vegetables 
on  their  own  account  being  the  buyers.  Slaves  who  have 
any  article  of  clothing  to  dispose  of,  such  as  a  cap  or  loin 
cloth,  dispose  of  it  in  this  manner.  During  the  month  of 
December,  when  the  mortality  was  at  its  highest,  the  clothing 
of  the  dead  thousands  was  thus  sold  in  the  markets,  and  I 
have  no  doubt  that  by  this  means  the  disease  was  sown 
broadcast  over  the  island.  If  the  filthy  rags  could  be  bought 
for  a  few  pice  they  were  speedily  purchased,  and  were  put 
on  at  once  as  articles  of  clothing. 

In  so  far  as  the  natives  of  Zanzibar  were  concerned,  or 
more  strictly  speaking,  those  permanently  resident  on  the 
island,  the  disease  ceased  towards  the  end  of  January  as  an 
Epidemic,  isolated  cases  occurring  here  and  there  through- 
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out  the  town  and  country.  The  actual  mortality,  however,  was 
sometimes  very  great,  leading  one  to  suppose  that  the 
epidemic  had  broken  out  afresh ;  but  on  investigating  the 
cases,  it  was  found  that  it  was  strangers  who  had  recently 
come  to  the  island  who  suflFered.  This  leads  us  to  consider 
the  progress  of  the  epidemic  among  strangers,  viz.,  the 
crews  of  vessels  in  the  harbour  and  of  native  craft  passing 
to  and  fro. 

The  Cutch  and  Bombay  dhows,  and  various  native  craft 
from  the  Arabian  shore  of  the  Persian  Gulf,  come  to  Zanzi- 
bar during  the  north-east  monsoon,  and  towards  the  close 
thereof  the  Somalis  make  their  appearance,  increasing  the 
population  very  largely.  Dhows  also  are  constantly  running 
to  and  from  the  mainland,  so  that  the  passing  population 
during  the  months  of  January,  February,  March  and  April 
is  very  large.  From  the  commencement  of  the  epidemic 
the  mortality  was  always  high  in  the  harbour,  especially 
among  the  native  craft,  which  are  unsurpassed  in  regard  to 
filth  and  every  abomination,  and  they  appear  to  have  com- 
municated the  disease  to  European  vessels  even  in  passing. 
Early  in  December,  and  a  day  or  two  after  sailing,  cholera 
appeared  in  H.M.S.  Dryad  but  only  one  man  died,  a 
native  boy  having  been  attacked  first.  In  the  middle  of 
December,  a  merchant  vessel  was  attacked,  and  in  a  few 
days  six  out  of  nine  of  a  crew  died,  while  many  native  craft 
had  to  be  abandoned.  Starting  with  cholera  actually  among 
the  crew,  or  appearing  soon  after  sailing  and  spreading 
rapidly,  they  ran  for  the  nearest  port  or  put  back  disabled.  To- 
wards the  end  of  January,  the  crews  of  three  European  vessels 
in  the  harbour  were  attacked  at  nearly  the  same  time,  and  in 
the  case  of  two  at  nearly  the  same  hour.  A  building,  the 
property  of  the  Government,  was  kindly  given  to  be  used 
as  an  hospital  for  the  use  of  the  shipping  by  Dr.  Kirk, 
H.M.  acting  Consul,  and  from  that  time  all  the  cases  which 
occurred  were  promptly  removed  on  shore,  and  treated  to 
a  termination.  During  the  months  of  February  and  March, 
the  epidemic  prevailed  in  the  harbour,  and  several  cases 
occurred  on  shore  among  the  wealthier  Arabs.  Several 
dhows  running  to  Madagascar  had  to  put  back  disabled,  and 
in  March  the  loss  on  native  vessels  reached  its  maximum. 
In  April  the  epidemic  broke  out  at  Bagamoyo  amongst 
the  natives  in  connection  with  the  Roman  Catholic  Mission, 
and  in  Zanzibar  amongst  the  Bahoras ;  but  those  who  were 
attacked  were  all  strangers  from  Pangani  and  India.  The 
mortality  was  also  very  great  among  the  Somali  strangers, 
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and  was   principally  confined   to  tliem,  the  deaths  from 
cholera  being  about  thirty  daily. 

During  the  month  of  May  very  few  cases  appeared  in 
town,  but  the  mortality  in  the  harbour  was  still  great,  owing 
to  the  disease  having  been  brought  back  from  Quiloa  in  slave 
dhows,  and  this  state  of  affairs  continued  till  the  end  of 
June.  In  the  middle  of  July  the  last  case  that  I  heard  of 
occurred. 

In  connection  with  the  epidemic  in  May  and  June, 
when  the  disease  was  continued  in  the  harbour  by  the 
cholera  being  returned  from  the  slave  mart  at  Quiloa,  I 
cannot  but  mention  the  shocking  condition  of  the  slaves 
imported  to  Zanzibar  at  that  time,  although  this  is  some- 
what apart  from  the  subject  of  consideration.  I  speak  of 
nothing  in  connection  with  the  subject  of  which  I  was  not 
an  eye-witness  and  which  I  did  not  note  at  the  moment. 
During  the  first  two  weeks  in  May,  several  cargoes  of  slaves 
were  landed  at  the  custom  house  in  the  most  horrible  con- 
dition imaginable,  and  I  believe  that  it  is  only  at  the 
harbour  of  Zanzibar  that  a  living  skeleton,  reduced  to  that 
state  by  compulsory  starvation,  can  be  seen.  On  the  1 7th 
of  May  a  cargo  of  slaves  in  this  condition  was  landed  at  the 
custom  house.  I  was  informed  and  I  have  every  reason  to 
believe  correctly,  that  about  250  had  been  put  on  board  at 
Quiloa  with  only  a  little  food  and  no  water,  in  a  very  small 
dhow.  I  saw  the  dhow  coming  into  the  harbour  with  its 
living  cargo  crowded  together  as  close  as  people  could  stand 
or  could  be  packed.  The  dhow  had  been  three  days  on  the 
passage  and  cholera  was  said  to  have  broken  out  on  board, 
seventy  having  died.  The  duty  on  slaves  is  paid  on  their 
passing  through  the  custom  house  at  Zanzibar,  so  that  to 
save  that  expense  the  dying  wretches  were  left  to  expire  on 
the  sands,  and  the  living  skeletons  were  driven  and  dragged 
and  kicked  along  past  my  door  in  open  light  during  the 
forenoon,  and  a  scene  such  as  this  excited  no  surprise.  In 
the  evening  of  the  same  day  one  of  the  cargo,  a  female,  was 
picked  up  by  two  other  gentlemen  and  myself  at  the  out- 
skirts of  the  town  while  staggering  towards  it,  falUng  down 
in  a  state  of  utter  exhaustion  at  short  intervals.  She  was 
kindly  cared  for  till  her  death,  nearly  two  weeks  after,  by 
the  Right  Eev.  Bishop  Tozer,  and  her  story  was  to  the 
effect  that  when  the  dhow  was  skirting  the  beach  before 
coming  into  the  harbour,  she  and  two  others  were  thrown 
overboard,  and  that  the  water  being  shallow  she  managed 
to   wade  to  the    shore  without  being  drowned,   but    she 
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tbought  that  the  others  were  dead.  Such  cases  are  not  excep- 
tions^ but  the  rule  in  the  conveyance  of  slaves.  While  the 
woman  was  alive,  the  case  was  reported  to  the  English  con- 
sulate, the  circumstances  stated  and  the  brand  to  identify 
the  slave  was  given,  but  nothing  whatever  was  done  by  the 
Government  of  H.H.  the  Sultan  to  investigate  the  case  and 
disprove  the  woman's  statement,  although  the  case  could 
have  been  traced  out  with  the  greatest  ease ;  the  real  fact 
being  that  the  murder  of  slaves  is  no  crime,  any  more  than 
the  wanton  crushing  of  a  worm.  Slaves  after  landing  are 
as  a  general  rule  not  unkindly  treated  in  Zanzibar,  but  that 
such  scenes  as  occur  in  slave  dhows  during  the  course  of  their 
transmission  should  be  allowed  is  a  disgrace  to  civilization. 
The  horrible  sufferings  to  which  these  miserable  wretches 
are  wantonly  exposed  is  unsurpassed,  indeed  it  could  not  be 
surpassed,  and  this  takes  place  as  a  matter  of  course  in  open 
daylight  without  even  an  attempt  to  screen  it,  even  with  the 
sanction  of  a  Government  having  treaties  with  European 
nations  and  in  fact  supported  by  them.  Slave  gangs  are 
driven  along  the  streets  in  broad  daylight,  reduced  to  a 
skeleton  state  by  starvation  and  disease,  men,  women  and 
children,  none  having  more  than  a  small  piece  of  coarse 
bagging  or  some  twisted  leaves  to  cover  their  nakedness, 
and  many  as  naked  as  when  they  were  born,  not  children, 
but  grown-up  men  and  women  without  even  the  primitive, 
''fig  leaf.^'  No  estimate  could  be  given  of  the  ravages  of  the 
epidemic  amongst  these  the  most  miserable  of  all  God's 
creatures  since  man  was  created. 

During  these  dreadful  months  the  natives  of  India,  who 
keep  an  exact  record  of  all  their  deaths,  lost  6J  per  cent,  of 
their  people.  The  mortality  amongst  the  Arabs  and  other 
races  between  them  and  the  slave  population  could  not 
be  less  than  10  per  cent.;  the  death  rate  amongst  the 
negroes  reached  at  the  very  lowest  25  per  cent.;  and  that 
amongst  the  floating  population  was  at  least  as  high.  The 
mortality  in  the  town  and  suburbs  I  estimate  at  1 5,000,  and 
throughout  the  island  generally  25,000.  Connected  with 
the  shipping  nineteen  Europeans  and  Americans  died.  No 
Europeans  or  Americans  permanently  resident  on  the 
island  died  and  only  two  were  attacked,  although  the  num- 
ber at  the  time  of  the  epidemic  was  about  sixty. 

Regarding  the  sanitary  state  of  the  town,  it  can  only  be 
said  that  it  is  filthy  in  the  extreme,  the  only  clean  quarter 
being  that  occupied  by  the  Europeans.  Nothing  beyond 
this  and  what  has  been  already  referred  to  can  account  for 
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the  violence  of  the  epidemic  in  December,  unless  it  be  that 
it  was  the  month  of  Ramadan,  when  all  the  Mahomedana 
fast  from  before  sunrise  till  sunset. 

The  fast  was  generally  observed,  and  by  the  Bahoras  in 
particular,  with  the  greatest  strictness.  They  did  not  suflFer 
in  consequence ;  but  I  observed  among  the  larger  popula- 
tion of  the  Khojahs,  that  many  were  seized  with  the  first 
symptoms  after  the  full  evening  meal.  In  the  great  majo- 
rity of  the  cases  among  the  natives  of  India,  the  seizure  was 
in  the  early  morning  between  three  and  six  o'clock. 

Time  does  not  permit  me  to  consider  the  epidemic  further 
at  present,  and  as  notes  regarding  symptoms,  treatment,  &c., 
may  not  be  within  the  scope  of  the  "  Epidemiological  So- 
ciety,*' I  reserve  them  for  future  consideration. 

P.S.  I  was  kindly  permitted  by  Dr.  Kirk,  H.M.  acting 
consul  at  Zanzibar,  to  extract  what  information  I  could  from 
the  archives  at  the  consulate.  Dr.  Kirk,  in  his  reports  to 
Government,  states  that  the  first  epidemic  occurred  in  1840- 
45,  but  on  showing  him  my  data  for  fixing  it  at  1 835-36,  he 
agreed  that  it  was  the  proper  date,  that  given  to  him  being 
stated  in  general  terms  without  any  means  of  correction  or 
proof,  and  I  was  requested  by  him  to  notice  this  in  my 
report. 

N.B.  On  page  271  it  is  stated  that  reports  had  reached 
Zanzibar  that  cholera  had  broken  out  and  spread  in  the 
Uniamezi  country.  As  this  report  may  reach  Europe  from 
other  sources  I  beg  to  contradict  it.  The  latest  letters 
received  from  Uniamezi  make  no  mention  of  cholera  being 
there  or  at  any  point  to  the  west,  but  it  is  undoubtedly  still 
present  on  the  Uniamezi  caravan  route,  and  caravans  proceed- 
ing from  that  country  towards  Zanzibar  have  been  attacked. 
My  Arab  informant  stated  to  me  yesterday  that  a  caravan  in 
which  he  is  interested  was  not  many  days  ago  attacked  by 
the  disease  at  three  days'  march  from  the  coast  at  Bagamoyo ; 
and  reports  confirmatory  have  come  from  a  Roman  Catholic 
missionary  at  present  in  the  district,  that  in  travelling 
towards  the  interior  he  had  to  deflect  his  course  owing  to 
the  number  of  putrid  bodies  lying  near  the  path.  The 
mortality  was  confined  to  the  pagazi  or  porters. 

In  so  far  as  we  know,  the  region  where  Dr.  Livingstone 
is  supposed  to  be  is  free  from  the  epidemic,  but  there  will 
be  great  difficulty  in  forwarding  supplies  through  the  in- 
fected regions.  J.  C. 
Zanzibar,  20th  August,  1870. 
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ADDITIONAL    NOTES    ON    THE    CHOLEEA 
EPIDEMICS    ON  THE   EAST   COAST 

OP  APEICA, 

By  JAMES  CHEISTIE,  M.A.,  M.D., 

PHYSICIAN  TO  THE   SULTAN  OF  ZANZIBAB,   Ain>  TO  THB  XJNIYSBSITIBS' 

MISSION,   BAST  AVBICA. 

[Second  Paper,    Bead  Februoflry  l^th,  1872.] 


First  Epidemic. — I  regret  mucli  that  I  have  to  correct  an 
error  in  the  date  of  this  epidemic.  I  state  that  it  occurred 
in  December,  1 835,  and  January,  1836.  The  correct  date  is 
December,  1836,  and  January,  1837.  The  mistake  occurred 
in  consequence  of  the  difference  between  the  Mahommedan 
and  Christian  year.  Regarding  this  epidemic,  I  have  nothing 
further  to  communicate. 

Second  Epidemic. — In  the  date  of  this  epidemic  there  is 
also  a  mistake.  Instead  of  1859-60,  it  ought  to  be  1858-59. 
That  this  date  is  correct  is  made  certain  by  the  statement 
of  Captain  Burton,  in  his  Lake  Regions  of  Central  Africa,  vol. 
ii,  p.  319.  ''  In  the  early  part  of  1859,  a  violent  attack  of 
cholera,  which  extended  from  Maskat  along  the  eastern 
coast  of  Arabia  and  Africa,  committed  terrible  ravages  in 
the  island  of  Zanzibar  and  throughout  the  maritime  regions." 
At  the  time  of  writing,  I  was  not  aware  of  the  origin  of  the 
epidemic,  and  I  was  led  this  year  to  doubt  the  correctness 
of  the  date,  from  having  been  informed  that  cholera  was 
prevalent  in  Arabia  in  1858.  Arabs  from  Makallah  informed 
me  that  it  was  prevalent  there,  and  that  it  reached  their 
district  from  Jiddah.  The  American  barque  Maryland  left 
Muscat  on  the  22nd  October,  1858,  and  arrived  at  Zanzibar 
on  the  15th  November  of  the  same  year,  and  brought  the 
news  that  cholera  was  prevalent  in  Muscat  on  the  departure 
of  the  vessel.  The  epidemic  reached  Africa  from  the 
Arabian  coast,  and  the  first  case  on  the  island  of  Zanzibar 
occurred  at  the  end  of  November,  1858,  a  negro  in  the  ser- 
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vice  of  Ludda  Damji,  manager  of  the  Customs,  having  been 
attacked.  The  epidemic  ceased  at  the  beginning  of  March. 
It  is  somewhat  remarkable  that  during  this  epidemic,  as  in 
the  last,  the  fatal  cases  among  the  Europeans  were  confined 
to  the  shipping  two  deaths  having  occurred  in  February,  on 
board  the  American  whaler  Zantho,  then  in  the  harbour. 

Third  Epidemic, — The  date  of  this  epidemic  is  correct.  In 
the  course  of  investigating  the  origin  of  the  second  epidemic, 
I  ascertained  that,  in  1865,  there  was  cholera  at  Mecca  and 
in  Yemen,  but  that  it  did  not  reach  the  district  of  Makallah. 
My  informant,  an  Arab  of  remarkable  intelligence  and  of 
high  standing,  was  in  the  infected  region  at  the  time,  and 
he  stated  that  it  originated  or  rather  proceeded  from  the 
Red  Sea  ports,  and  that  it  was  conveyed  along  the  coast  in 
dhows.  I  thought  that  this  was  sufficient  to  connect  the 
epidemic  in  Africa  with  that  in  Arabia  by  means  of  dhow 
communication  ,•  but  on  interrogating  the  people  from  Muk- 
desha,  I  was  surprised  to  hear  that,  instead  of  reaching  that 
place  direct  from  Arabia  or  the  Red  Sea,  it  came  from 
Brava  and  Merka  to  the  south.  The  evidence  of  these 
people  could  not  be  doubted,  as  they  were  positive  on  the 
subject.  At  this  time  I  had  the  good  fortune  to  meet  Mr. 
Brenner,  at  present  resident  in  Zanzibar,  but  who  was,  in 
1865,  in  connection  with  the  exploring  expedition  of  the  late 
Baron  Yon  der  Decken,  which  left  Zanzibar  in  May,  1865, 
The  party,  after  visiting  several  places  on  the  coast  and 
making  short  excursions  towards  the  interior,  entered  the 
River  Jub  in  June.  During  the  interval  they  encountered 
the  epidemic,  which  was  raging  with  great  violence  in  the 
coast  towns.  Several  natives  in  connection  with  the  expe- 
dition died,  and  the  Baron  himself  had  a  very  severe  attack, 
but  recovered.  When  the  party  reached  the  town  of 
Bardesah  on  the  Jub,  soon  afterwards  the  scene  of  the 
brutal  murder  of  the  Baron  and  the  medical  officer  of  the 
expedition,  they  ascertained  that  the  country  in  that  neigh- 
bourhood was  at  the  time  free  of  cholera,  but  that  the  dis- 
trict had  been  aflfected.  On  inquiring  concerning  its  line 
of  progress,  Mr.  Brenner  was  informed  that  it  came  to 
Barderah  from  Gananah,  along  the  trade  route,  and  to  Ga- 
nanah  from  Berbera,  on  the  Gulf  of  Aden,  along  the 
great  caravan  route.  From  Barderah,  on  the  Jub,  it  passed 
towards  the  coast  to  Brava,  and  from  thence  northward  to 
Merka  and  Mukdesha,  and  to  the  south,  as  stated  in  ray 
former  paper.  The  epidemic  reached  the  coast  in  May,  and 
continued  till  August,  and  spread   from  the  coast  towns 
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toward  the  interior,  but  not  to  any  great  distance.  I  had  pre- 
viously looked  upon  Berbera  as  a  locality  where  a  cholera 
epidemic  was  very  likely  to  originate,  or  from  which  it 
would  spread  over  Africa.  At  Berbera  there  is  a  great 
annual  fair  held,  which  lasts  from  October  till  April,  the 
place  being  entirely  deserted  during  the  interval.  It  may 
be  described  as  the  meeting-place  for  the  various  inland 
tribes  and  the  traders  from  the  Red  Sea,  the  Persian  Gulf, 
the  Gulf  of  Oman,  Aden,  and  various  parts  of  India.  For- 
merly as  many  as  twenty  thousand  strangers  were  usually 
collected  there  at  one  time :  and,  although  the  fair  has 
decreased  much  in  late  years,  still  there  is  annually  a  very 
large  gathering.  The  inland  tribes  from  the  neighbour- 
hood of  Gananah  would  probably  leave  Berbera  in  the 
month  of  March  on  their  return  journey.  I  am  not  certain 
that  cholera  actually  prevailed  as  an  epidemic  during  the 
time  of  the  fair,  but  there  can  be  no  doubt  regarding  its 
line  of  progress,  or  regarding  its  being  at  about  that  time 
in  the  Bed  Sea  ports. 

Fourth  or  Present  Epidemic. — I  had  an  opportunity  of 
examining  lately  two  men  who  were  leaders  of  the  caravan 
which  penetrated  the  Masai  country,  and  brought  to  the 
coast  the  first  intelligence  of  the  existence  of  the  epidemic 
in  the  interior.  Their  narrative  was  one  of  great  interest 
in  many  respects,  and  they  seemed  to  be  thoroughly  ac- 
quainted with  the  territories  described.  One  had  made 
fifteen  caravan  journeys  amongst  the  Masai  and  the  other 
nine. 

The  caravan  left  the  Pangani  in  November,  1868,  with 
over  a  thousand  men,  and  proceeded  towards  the  interior, 
keeping  the  river  Pangani,  or  Eufu,  as  it  is  called,  higher 
up,  on  the  left.  On  the  fourteenth  day  of  marching  they 
reached  the  Lake  Jipe,  and  on  the  sixteenth  day  the  town 
Urombo,  near  Mount  Kilimanjaro,  and  on  the  twentieth, 
Marago  ya  Kanga  the  first  Masai  town.  On  the  forty-ninth 
day  they  reached  the  Masai  encampment  at  Kisima  in  the 
district  of  Laikepya,  in  the  fifth  month  after  their  departure 
from  the  coast.  There  are  many  delays  in  travelling,  and 
sometimes  they  remain  for  more  than  a  week  in  one  place 
without  moving.  When  at  Kisima  they  were  told  that  the 
Masai  had  made  a  raid  on  the  Somali  to  the  north,  and  that 
while  in  their  country  they  were  attacked  with  some  deadly 
disease  which  they  brought  with  them  to  their  own  country, 
but  they  had  no  name  for  it,  and  had  never  known  it  before. 
At  Kisima,  the  party  which  had  reached  the  district  separ- 
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ated  in  all  directions  to  trade  with  the  Masai,  and,  after 
being  absent  for  about  a  month,  they  reunited  and  started 
on  their  return  journey.  One  of  their  party  died  at  Kisima, 
but  they  did  not  suspect  that  it  was  cholera,  as  it  did  not 
spread.  On  their  return  they  made  a  detour,  and  kept  the 
Kilimanjaro  to  their  left.  On  the  seventh  month  they 
reached  the  town  of  Lytoketoke,  not  far  from  Kilimanjaro, 
and  there  they  saw  for  the  first  time  people  dying  of  the 
plague  or  cholera.  Formerly  it  was  merely  a  matter  of 
report,  but,  when  they  saw  those  affected,  they  knew  at 
once  the  nature  of  the  disease,  and  hastened  towards  the 
coast.  Lytoketoke  is  six  days  from  Harush,  and  when  they 
reached  that  place  they  met  a  large  caravan  from  the  Pan- 
gani  going  towards  the  Masai  country.  They  told  them  that 
the  whole  district  was  affected  with  cholera,  and  advised 
them  to  return;  but,  not  attending  to  their  advice,  they 
pushed  on,  but  altered  their  line,  not  passing  in  that  of  the 
returning  caravan  which  reached  the  coast  in  safety,  only 
one  of  their  number  having  died.  I  have  every  reason  to 
believe  that  the  statement  of  these  men  is  correct,  as  I  had 
several  opportunities  of  checking  their  distances.  The  town 
of  Kisima  must  be  considerably  to  the  north  of  the  equator. 
Th^  said  that  they  never  went  into  the  country  of  the 
Somali  or  Gallas,  but  that  they  had  met  traders  from  Brava 
who  regularly  trade  in  these  districts.  Their  description 
of  the  countries  through  which  they  passed  and  the  rivers 
crossed,  was  of  great  interest,  but  foreign  to  the  present 
inquiry. 

Another  man,  one  who  was  with  the  caravan  met  on  its 
inward  journey,  was  examined  previously,  but  not  by  myself 
personally.  I  regret  this,  as  he  was  one  of  the  few  survivors 
who  reached  the  coast,  but  I  hope  to  be  able  hereafter  to 
get  hold  of  him. 

He  stated  that,  on  the  fifteenth  day  from  Pangani,  they 
arrived  at  Harush,  where  a  portion  remained  to  trade  in  the 
district ;  that  the  remainder  passed  on  to  Dasikera,  where 
another  portion  remained,  and  that,  as  ivory  was  very  dear 
and  scarce,  the  remainder  pushed  on  to  the  district  of  Lai- 
kepya,  where  the  great  body  of  the  Masai  were.  When 
there,  they  knew  that  the  Masai  were  dying  in  great  num- 
bers, and  as  those  of  the  expedition  were  also  attacked,  they 
collected  their  ivory  and  goods  and,  having  concealed  the 
greater  part  in  a  hole  which  they  dug,  fled  to  the  coast.  On 
their  return,  they  passed  through  the  districts  of  DasikSra 
and  Harush,  but  the  whole  of  the  trading  party  in  these  two 
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places  died.  After  their  arrival  at  the  coast,  cholera  appeared^ 
and  it  appeared  in  all  the  districts  through  which  they  passed. 
Out  of  about  one  hundred  and  fifty  of  the  party  that  started 
from  the  frontier  of  the  Masai  district  only  seven  reached  the 
coast  alive.  This  man  stated  that  when  in  Laikepya  he 
heard  that  the  Masai  had  made  an  attack  on  the  Somal 
Gurra  tribe,  who  possess  camels,  horses,  and  cattle,  and 
that  they  had  brought  the  disease  to  their  own  country. 
He  also  said  that  the  next  tribe  to  the  Somal  Gurra  was  the 
Galla  Borani,  whose  territory  is  on  the  south  of  the  Jub 
River.  This  brings  us  very  near  to  the  line  of  the  cholera 
epidemic  of  1865,  stretching  from  Berbera  to  Gananah  and 
Barderah,  but  beyond  the  district  of  the  Somal  Gurra  I  have 
not  been  able  to  trace  it.  Investigations,  however,  from 
the  direction  of  Brava  have  been  set  on  foot,  as  trading 
parties  from  that  place  visit  the  Somal  Gurra,  the  distance 
being  under  a  month.  If  the  disease  did  not  start  from 
Berbera  it  probably  proceeded  from  Abyssinia,  which  is  very 
likely ;  or  from  some  place  on  the  west  coast,  crossing  at 
about  Gondokoro.  But  conjecture  is  useless.  I  have  re- 
quested several  people  about  to  start  shortly  for  the  Masai 
country  to  collect  further  information  both  as  to  its  origin 
and  also  regarding  its  devastations  among  the  people. 

On  the  arrival  of  the  natives  from  the  northern  ports, 
I  collected  information  regarding  the  spread  of  the  epi- 
demic to  the  north.  It  passed  along  the  west  generally, 
attacking  the  inhabitants  of  all  the  towns  in  communication 
with  Zanzibar.  When  direct  communication  with  Lamoo 
was  open  on  the  change  of  the  monsoon,  the  epidemic  re- 
appeared with  greater  violence  than  formerly,  when  it  first 
reached  that  place  from  Melinda.  It  lasted  four  months,  and 
the  only  section  of  the  population  not  attacked  was  the 
natives  of  India.  It  also  appeared  at  Mukdesha  and  Wor- 
sheikh,  and  affected  the  population  of  the  maritime  districts 
to  a  distance  of  from  two  to  three  or  four  days  from 
the  coast.  It  appears  reasonable  to  suppose  that  it  did  not 
pass  further  inland  in  the  districts  to  the  north,  simply 
because  at  that  season  the  trade  routes  were  closed,  and  the 
people  residing  in  one  district  belonging  to  distinct  tribes, 
have  no  intercourse  with  their  neighbours.  The  people  from 
the  inland  tribes  generally  bring  their  produce  to  Brava, 
Merka,  Mukdesha  and  other  places  before  the  dhows  leave 
for  Zanzibar,  and  they  return  with  their  purchases  at  once. 
The  produce  that  they  bring  consists  of  hides,  ivory  and 
gums  such  as  myrrh  and  arabic,  but  principally  the  two 
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former ;  orchella  weed  and  gum  copal  being  a  coast  pro- 
duce. The  ivory  and  slave  caravans  starting  from  between 
Quiloa  and  the  Pangani  go  at  all  seasons^  and  consequently 
those  starting  from  infected  districts  carried  the  disease  with 
them  along  their  line  of  march.  This  epidemic  reached  to 
the  north  as  far  as  the  island  of  Socotra.  The  Socotra 
dhows  leave  Zanzibar  very  early,  at  the  first  break  of  the 
monsoon,  and  generally  call  at  Mombassa,  the  whole  passage 
being  about  fifteen  days.  My  Socotra  friends  state  that  in 
one  of  their  dhows  one  man  died  on  the  passage  and  that 
on  arrival  at  its  destination,  the  disease  broke  out  at  Bunder 
Kadu  near  to  the  principal  town,  Bunder  Kalassia.  It  did 
not  spread  generally  throughout  the  island  and  there  were 
only  about  twenty  deaths  at  Bunder  Kadu.  They  spoke  of  a 
former  epidemic  which  was  very  fatal  at  Bunder  Kalassia, 
and  which  I  supposed  to  be  that  of  1858-59. 

The  time  has  not  yet  arrived  for  the  collection  of  full 
particulars  regarding  the  spread  of  the  epidemic  to  the 
south  of  Zanzibar,  so  that  the  remarks  to  be  made  are 
incomplete  and  some  may  require  correction.  The  disease 
lingered  in  Mozambique  and  the  neighbourhood  for  about 
eight  months.  On  Januury  11th,  1871,  it  appeared  at  Ibo, 
to  the  north  of  Mozambique,  and  at  about  the  same  time  at 
Quilimane  to  the  south,  being  conveyed  in  both  cases  in 
dhows  from  the  infected  Mozambique  district. 

My  informant,  the  principal  banyan  merchant  at  Ibo,  states 
positively  that  cholera  did  not  reach  that  place  by  coast  traffic 
but  by  dhows.  It  lasted  for  a  month  and  a  half  and  there 
were  about  thirteen  hundred  deaths,  but  no  natives  of  India 
were  attacked.  Five  of  the  higher  class  of  Portuguese  died 
and  twelve  Portuguese  soldiers.  At  the  time  of  his  depar- 
ture from  Ibo,  about  the  beginning  of  May,  no  cases  had 
occurred  for-  about  a  month,  the  last  case  that  he  heard  of 
being  on  the  1 1th  of  March,  and  he  had  heard  that  the 
epidemic  had  passed  towards  the  interior  to  about  five  days* 
journey  from  the  coast.  The  last  case  of  cholera  at  Mozam- 
bique was  in  March  last. 

Native  merchants  from  Nosi-b^  inform  me  that  cholera 
appeared  at  Majunga  on  the  north-west  coast  of  Madagascar 
in  August,  1870,  and  that  it  was  conveyed  in  native  craft 
from  Mozambique.  It  was  communicated  from  Majunga  to 
the  French  island  Nossi-be  in  September.  The  disease 
was  then  confined  to  the  native  town  Ambanourou,  around 
which  a  cordon  militaire  was  placed.  The  epidemic  did 
not  spread  at  the  time.     During  this  epidemic  there  were 
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about  one  hundred  and  sixty  deaths.  In  March,  1871, 
cholera  again  appeared  at  Nossi-b^  at  the  time  of  the 
arrival  of  the  Seychelles  mail  and  three  men  on  board  the 
mail  steamer  died.  I  have  heard  nothing  regarding  the 
mode  of  communication.  The  disease  was  confined  entirely 
to  the  French  town  of  Helleville ;  not  many  deaths  had 
occurred,  and  a  cordon  was  placed  round  the  town. 

In  December,  1870,  a  quarantine  of  fourteen  days,  after- 
wards of  twenty-one  days,  was  established  at  Mauritius,  as 
the  north  coast  of  Madagascar  was  infected  and  as  cases 
supposed  to  be  sporadic  had  occurred  in  Mauritius.  In 
January,  1871,  it  is  reported  from  the  same  island  that 
several  cases  had  occurred,  usually  fatal,  and  fearing  that 
the  malady  had  been  conveyed  from  Madagascar,  a  petition 
had  been  presented  to  Government,  praying  that  communi- 
cation between  Madagascar  and  Mauritius  may  be  '^  entirely 
prohibited^^  until  the  latter  island  may  be  free  of  cholera. 

[In  Dr.  Christie^s  first  paper  a  mistake  occurred,  which 
has  been  corrected  in  the  Transactions,  but  which  is  to  be 
found  in  the  report  of  the  paper  as  it  appeared  iu  the 
Lancet,  In  the  original  paper  H.M.S.  Cossack  was  erro- 
neously written  in  place  of  H.M.S.  Dryad,     See  p.  277]. 
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OBSERVATIONS   ON   OUTBREAKS    OF    CHOLERA 

IN  SHIPS  AT  SEA. 

By  EOBEET  LAWSON,  Esq., 

INSFBCTOB-OSNXBAIi     OF    HOSPITALS,     BOYAIi     ABMT. 

[Bead  June  10th,  1871.] 


At  the  solicitation  of  Dr.  Milroy  I  have  arranged  the  memo- 
randa in  my  possession  regarding  outbreaks  of  cholera  in 
ships  at  sea  for  submission  to  this  Society.  In  addition  to 
the  interest  these  narratives  excite,  some  conclusions  may 
be  drawn  from  them  of  the  utmost  importance  in  the  pre- 
sent state  of  epidemiology.  In  investigating  such  points 
we  have  frequently  to  deal  with  slight  manifestations  of  dis- 
ease^ which,  in  the  default  of  a  knowledge  of  their  causation, 
many  attribute  to  chance;  but  Nature  does  nothing  by 
chance,  and  never  presents  us  with  a  result,  however  trivial 
it  may  appear,  which  she  has  not  brought  about  by  the 
action  of  a  sufficient  cause ;  and  no  one  can  succeed  in  ex- 
plaining her  laws  who  neglects  even  the  slightest  indica- 
tions she  presents  of  their  operation. 

Most  of  those  present  are  aware  that  I  have  supported 
the  view  that  the  concurrent  action  of  at  least  three  classes 
of  causes  is  necessary  for  the  development  of  epidemics — 
viz.:  (1)  General  causes,  one  of  which  I  have  indicated,  in 
connexion  with  fever  and  cholera,  by  the  term  Pandemic 
Wave ;  (2)  those  connected  with  locality,  as  distinguished 
from  the  persons  who  reside  in  it;  (3)  causes  connected 
with  persons,  as  distinguished  from  those  depending  on 
locality.  If  the  latter  classes  be  fully  developed,  in- 
tense disease  may  be  excited  under  the  influence  of  the 
general  causes;  while,  if  they  be  less  developed,  not- 
withstanding the  operation  of  the  general  causes,  sporadic 
cases  or  small  groups  only  may  make  their  appear- 
ance, or  the  inhabitants  of  certain  localities  may  escape 
altogether,  while  those  of  others  in  their  vicinity  (and  often 
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mixed  up  with  them  in  the  most  extraordinary  manner) 
may  display  a  large  amount  of  sickness. 

When  examined  for  a  sufficient  length  of  time,  and  over 
an  adequate  space,  the  course  of  Pandemic  Waves  is  found 
to  be  uniformly  from  south  to  north  according  to  a  definite 
law,  and  their  position  from  year  to  year  can  be  indicated 
on  a  map  by  lines  of  equal  magnetic  dip.  This  has  been 
done  in  the  map  on  the  wall*  for  January  1st  of  each  con- 
secutive year.  These  lines,  it  will  be  seen,  in  some  places 
pursue  nearly  the  same  direction  as  the  parallels  of  latitude ; 
in  others,  as  down  the  western  shores  of  Europe  and  Africa, 
they  cross  the  parallels  of  latitude  at  considerable  angles. 
The  whole  system  of  isocUnals  has  a  motion  to  the  westward, 
each  portion,  however,  maintaining  nearly  the  same  angle 
with  the  parallels  of  latitude  as  represented  on  the  map.  Prom 
this  it  follows  that  where  the  isoclinals  pursue  nearly  the 
same  course  as  the  parallels  of  latitude,  they  present  little 
change  of  latitude  on  any  given  meridian  for  a  considerable 
number  of  years ;  but  where  they  are  more  oblique,  as  on 
the  west  coast  of  Europe  and  Africa,  their  motion  to  the 
northward,  on  any  meridian,  is  so  rapid  that  in  a  few  years 
it  becomes  sensible,  and  requires  to  be  allowed  for.  This 
change  at  London  is  equal  to  1^  days  per  annum  in  the 
arrival  of  the  wave,  and  the  same  may  be  employed  as  far 
as  St.  Helena ;  at  the  Gape  the  change  amounts  to  1 J  days 
per  annum.  As  the  isoclinals  in  the  map  are  their  positions 
in  1840,  the  corrections  named  must  be  applied  for  the 
number  of  years  which  may  have  elapsed  in  any  particular 
case  within  the  limits  mentioned.  The  position  of  the 
advancing  edge  of  the  wave  for  any  period  of  the  year  1840 
may  be  found  by  simple  proportion  from  the  lines  on  the 
map,  and  this  must  be  corrected  in  the  manner  indicated  for 
subsequent  years. 

It  is  obvious  that  if  there  be  a  series  of  waves  proceeding 
from  south  to  north,  which  can  influence  the  frequency  of 
cholera  in  communities  otherwise  favourably  circumstanced 
for  its  manifestation,  we  should  find,  from  time  to  time,  that 
ships  passing  in  the  opposite  direction  experienced  one  or 
more  outbreaks  of  cholera  in  the  positions  where  they  run 
into  these  waves,  and  that  there  should  be  intervals  between 
them,  of  greater  or  less  extent,  comparatively  free  from  the 
disease ;  the  same  should  be  experienced  when  they  go  from 

*  See  alao  map  in  Sanitary  Beport  for  the  Army  for  1866,  p.  883,  and 
Epidemiological  Tra/Moeiions,  yoL  iii,  p.  216. 
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south  to  north,  provided  only  they  proceed  more  rapidly 
than  the  wave ;  while,  if  their  course  be  nearly  east  or  west,, 
they  may  continue  from  commencemfent  to  end  of  voyage  in 
the  same  waves.  Having  premised  these  explanations,  the 
details  of  various  outbreaks  may  now  be  given,  and  it  will 
be  seen  how  far  they  support  this  view. 

The  first  case  to  which  I  have  to  draw  your  attention  is 
that  of  H.M.'s  ship  Apollo,  which  carried  the  59th  Regiment 
from  Cork  to  Hong-Kong  in  1849.  The  first  account  of 
the  occurrences  in  this  ship,  to  which  I  had  access,  was 
that  by  Dr.  Bryson,  late  Director-General  of  the  Naval 
Medical  Department,  in  a  small  volume  '^  On  the  Infectious 
Origin  and  Propagation  of  Cholera,^^  published  in  1851.  I 
have  recently  been  so  fortunate  as  to  meet  the  medical  oflicer 
who  was  in  charge  of  the  troops  in  the  Apollo — Dr.  Fraser, 
10th  Hussars — and  have  been  favoured  with  the  perusal  of 
his  journal  and  reports,  which  afford  many  details  not  given 
in  Dr.  Bry son's  account. 

The  Apollo  was  a  frigate-built  ship,  having  beneath  the 
upper  or  weather  deck  a  gun  deck  with  ports  on  each  side, 
and  below  this  the  orlop,  which  had  small  side  scuttles, 
which  could  be  opened  in  fine  weather  only.  The  gun  deck 
was  occupied  by  the  ofiicers  abaft,  and  by  the  crew  on  the 
starboard  side  forward,  and  a  portion  of  the  troops  on  the 
port  side ;  the  remainder  were  on  the  orlop.  The  latter,  of 
course,  could  not  be  so  eflSciently  ventilated  as  the  former. 
The  troops,  including  women  and  children,  amounting  to 
593  persons,  embarked  on  June  12th,  and  the  ship  sailed  on 
the  1 7th.  Cholera  had  prevailed  in  Cork  and  its  vicinity 
previous  to  the  troops  going  on  board,  but  there  had  been 
none  in  the  ship  herself  up  to  this  time.  Subsequently  the 
course  of  the  disease  was  as  follows  :     (See  opposite  page.) 

The  first  case  of  cholera  occurred  in  a  soldier  who  had 
had  diarrhoea  for  some  days,  who  on  the  morning  of  June 
18th  went  on  deck,  after  getting  out  of  his  hammock  much 
heated,  and  placed  himself  under  a  water-tap,  and  let  the 
water  run  over  his  body.  Collapse  ensued  immediately; 
there  were  slight  cramps  with  the  characteristic  evacuations, 
and  he  died  in  seven  hours.  No  other  case  presented  itself 
until  nine  days  afterwards,  from  which  they  continued  to 
crop  up  until  July  10th.  On  the  14th  and  15th  there  was 
heavy  rain,  and  another  case  occurred  on  the  16th ;  the 
1 7th  was  also  rainy,  followed  by  a  case  on  the  18th.  Prom 
the  19th  to  the  22nd  inclusive  the  ship  seems  to  have  been 
becalmed,  as  her  position  altered  but  a  few  miles  daily,  and 
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during  that  period  there  were  twelve  attacks,  inclading  the 
quarter-master  of  the  59th  (the  only  officer  attacked)  and 
seven  of  the  crew  (the  first  among  them),  and  six  deaths. 
On  the  23rd  there  were  two  attacks,  inclading  one  of  the 
crew  (the  last  of  these  affected).  The  ship  seems  to  have 
got  a  breeze  on  the  afternoon  of  the  22nd,  and  in  the  course 
of  the  23rd  to  have  met  the  S.B;  trade,  and  for  some  days 
there  was  another  lull  in  the  attacks,  but  on  the  29th  and 
80th,  while  in  the  S.E.  trade,  there  were  five  attacks  and 
four  deaths,  and  on  August  6th  and  12th  another  two,  afber 
she  had  passed  out  of  the  trade  altogether. 

During  the  prevalence  of  the  malignant  disease  Dr.  Fraser 
states  diarrhoea  and  colic  prevailed  to  an  unusual  extent, 
and  appeared  to  keep  pace  with  it,  increasing  as  it  increased^ 
and  disappearing  generally  with  its  disappearance.  The 
diarrhoea  was  generally  of  such  an  aggravated  form  that  he 
thought  many  of  the  cases,  if  not  most,  would  have  been 
returned  during  an  epidemic  in  England  as  true  Asiatic 
cholera,  presenting  as  they  did  profuse  vomiting  and  purg- 
ing, great  prostration,  remarkable  sinking  of  the  features, 
and  even  slight  cramps  occasionally;  but  he  carefully  re- 
frained from  designating  any  case  cholera  in  which  the 
characteristic  rice-water  evacuations  were  not  present,  and 
the  natural  secretions  suppressed. 

The  appearance  of  the  men  soon  afber  embarkation  at- 
tracted the  attention  of  the  officers  on  board,  both  naval  and 
military.  Dr.  Fraser  describes  them  as  attenuated  and 
without  spirit,  their  eyes  sunk  in  their  heads.  They  were 
on  two-thirds  allowance,  as  was  customary  at  that  time. 
Preserved  meat  was  served  out  every  fourth  day ;  the  con- 
tents of  many  of  the  cases  were  found  putrid,  and  great 
quantities  of  it  were  thrown  overboard  on  every  occasion  on 
which  it  was  issued.  The  men  had  an  excessive  disUke  to 
the  preserved  meat,  and  were  fully  persuaded  it  was  the 
chief  cause  of  the  disease  among  them.  They  also  had  a 
strong  aversion  to  the  cocoa  issued  for  breakfast^  and,  on 
representation,  tea  was  substituted  for  that,  the  issue  of 
preserved  meat  stopped,  and  oatmeal-gruel  given  in  the 
evening,  from  about  the  middle  of  July  to  September  7th. 

Whetiier  the  issue  of  preserved  meat  to  the  crew  was 
suspended  during  this  period  is  not  mentioned,  but  Dr. 
Fraser  has  since  informed  me  he  thinks  it  was  not. 

It  will  be  remarked  that,  though  cholera  had  been  in  the 
ship  for  a  month  previously,  none  of  the  crew  were  attacked 
before  July  19th.     There  were  two  wide  tubes  on  each  side 
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for  allowing  heated  air  to  escape  from  the  orlop^  bat  as  they 
terminated  on  the  gnn  deck^  instead  of  being  carried  into 
the  open  air,  they  merely  relieved  the  lower  deck  of  impure 
air  by  diffusing  it  on  that  above.  Dr.  Bryson  states  that 
these  tubes  were  not  opened  untilJuly  1 7th,  two  days  before 
the  occurrence  of  the  first  cases  among  the  crew,  and  he 
adds,  '^  the  greater  number  of  the  cases  on  this  deck  oc- 
curred among  the  men  belonging  to  the  messes  close  to  the 
apertures  of  the  tubes,  or  to  the  main  hatchway,  by  which 
the  impure  air  also  escaped;^'  and  he  concludes  that  the 
disease  was  communicated  from  the  lower  deck  to  that  above 
by  means  of  this  air.  Dr.  Fraser  had  made  a  diagram 
showing  the  relative  position  of  the  various  messes,  and  of 
these  tubes  and  the  hatchways ;  and  those,  members  of  which 
were  attacked,  were  also  indicated.  From  this  it  appears 
the  messes  were  numbered  from  1  to  8,  No.  1  being  the 
foremost.  No.  8  the  aftermost.  There  was  a  gun  between  1 
and  2,  another  between  2  and  3,  and  a  third  between  3  and 
4.  Ohae  of  the  tubes  was  between  the  second  gun  and  the 
third  mess,  the  other  between  Nos.  4  and  5  messes,  while 
Nos.  4  and  8  messes  were  about  equidistant  from  the  main 
hatchway,  and  5,  6,  and  7,  of  course,  nearer  it ;  No.  2  mess 
also  was  directly  abreast  the  fore  hatchway.  Now,  the  cases 
presented  themselves  as  follow : — 

In  No.  1  mess,  away  from  hatchway  and  tubes — one  case 
on  19th,  one  on  23rd. 

In  No.  3  mess,  beside  a  tube,  but  away  from  a  hatchway 
— one  case  on  19th,  one  on  20th,  one  on  21st. 

In  No.  8  mess,  in  vicinity  of  main  hatchway,  away  from 
a  tube — one  case  on  19  th,  two  on  20th. 

So  that  No.  2,  near  a  hatchway,  Nos.  4  and  5,  with  a  tube 
between  them,  and  as  near  the  main  hatchway  as  8,  and 
Nos.  6  and  7,  still  nearer  it,  altogether  escaped.  It  is 
obvious,  therefore,  that  mere  vicinity  to  the  outlets  from 
the  lower  deck,  and  presumably  to  the  emanations  from  it, 
could  not  have  been  the  active  cause  of  these  attacks  among 
the  crew,  though,  no  doubt,  during  the  close,  calm  weather 
existing  from  the  19th  to  the  22nd,  the  vitiated  air  from 
the  lower  deck  would  be  less  rapidly  diffused,  and,  so  far, 
more  injurious,  than  either  before  or  after,  when  there  was 
a  good  breeze.  If,  as  Dr.  Fraser  thinks,  the  crew  continued 
to  use  the  preserved  meat,  it  is  possible  that  some  more 
tainted  than  the  rest  was  consumed  by  the  messes  which 
suffered. 

The  authorities  at  Bio  Janeiro  would  not  allow  the  Apollo 
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to  communicate  with  the  shore,  bnt  directed  her  to  proceed 
to  the  Hha  Grande,  about  sixty  miles  to  the  westward, 
where  her  crew  and  passengers  were  disembarked,  and  the 
holds  cleared  out.  These  were  found  clean,  dry,  and  free  from 
oflfensive  effluvia,  and  none  of  the  persons  engaged  in  the  work 
were  attacked,  nor,  indeed,  did  any  more  cases  of  cholera 
occur  during  the  remainder  of  the  voyage.  After  leaving  the 
Ilha  Grande,  on  September  7th,  the  Apollo  called  at  the  Cape, 
where  she  seems  to  have  taken  in  water,  at  least ;  subse- 
quently she  touched  at  Booroo,  where  more  water  was  taken 
on  board,  and  immediately  after  its  employment  was  com- 
menced bowel  complaints  became  frequent,  and  there  were 
more  admissions  from  this  form  of  disease  in  January  than 
in  the  four  previous  months.  On  February  1st  the  use  of  the 
Booroo  water  was  discontinued,  and  some  which  had  been 
obtained  at  the  Cape  substituted,  and  the  number  of  cases 
of  diarrhoea  at  once  diminished.  Though  not  connected 
with  the  cholera  in  the  Apollo,  this  fact  in  the  narrative  of 
her  voyage  was  too  significant  to  be  omitted. 

The  next  case  to  which  I  will  direct  the  attention  of  the 
Society  was  that  of  the  Renown,  which  took  the  1st  Batta- 
lion 9th  Regiment  from  Gibraltar  to  the  Cape  in  18i)5.    The 
Renowrij  a  fine  ship  of  1293  tons,  with  a  crew  of  fifty-two 
persons,  sailed  from  Kingston  for  Gibraltar,  with  troops  on 
board,  on  August  3rd,  1865,  and  arrived  on  17th,  and  there 
does  not  seem  to  have  been  any  bowel  complaint  among 
them  or  the  crew  during  the  voyage.     The  head-quarters 
1st  Battalion  9th  Regiment,  including  sixteen  officers,  353 
men,  twenty-eight  women,  and  sixty-five  children^  embarked 
in  this  vessel  on  August  21st,  part  at  6.15  a.m.,  and  the 
remainder  at  5  p.m.     The  men  were  in  five  companies, 
designated  A,  B,  D,  F,  and  K.     There  was  a  single  berth 
deck  extending  the  whole  length  of  the  vessel,  which  was 
extremely  well  ventilated  with  side  scuttles,  stern  lights,and 
shafts  leading  to  the  open  air  above  the  upper  deck.     The 
hospital,  as  is  now  the  practice,  occupied  a  part  of  the  port 
side  abreast  the  main  hatchway.       The   companies   were 
berthed  as  follows  : — On  the  starboard  side,  forward,  was  A, 
followed  by  F,  which  occupied  the  space  abreast  the  main 
hatchway,  and  farther  aft  were  the  band  and  drums.     On 
the  port  side,  forward,  was  B  Company,  followed  by  K,  which 
occupied  the  space  up  to  the  hospital  bulkhead  ;  D  Company 
was  in  the  centre  of  the  vessel  in  front  of  the  main  hatch- 
way, between  K  and  part  of  F.     The  women   and  children 
were  in  the  ni'ter  part  of  the  deck. 
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On  the  morning  of  August  22nd^  a  man  of  P  Company, 
who  had  embarked  on  the  morning  of  the  21st,  and  been  em- 
ployed during  the  day  in  assisting  to  get  the  baggage  on 
board,  was  attacked  with  cholera;  he  was  landed  imme- 
diately, and  died  in  a  few  hours.  Though  the  disease  had 
been  at  Gibraltar  for  a  month  pre\nously,  no  case  had  oc- 
curred in  the  9ih  Regiment,  nor  in  the  barracks  from  which 
they  came,  up  to  the  time  of  their  embarkation,  and  as  no 
fresh  case  occurred  up  to  the  evening  of  the  23rd  the  ship 
then  sailed  for  the  Cape,  and  everything  went  on  well  for 
several  days.  On  the  29fch  a  young  child  had  an  attack  of 
diarrhoea,  from  which  it  recovered  by  the  31st.  On  the 
30th  another  child  was  affected  with  diarrhoea,  but  was  well 
by  September  Sid.  From  this  date  the  attacks  became  more 
numerous,  as  indicated  in  the  following  table : — 
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Subsequent  to  September  20th  no  one  was  attacked  with 
bowel  complaint  or  cholera,  and  there  was  no  death  after 
that  date.     The  ship  reached  the  Cape  on  October  9th. 

The  provisions  on  board  the  Renown  were  all  of  excellent 
quality.  A  quantity  of  water  had  been  taken  on  board  at 
London,  an^ome  at  Gibraltar,  which  was  stowed  partly  in 
casks  and  partly  in  tanks ;  and  though  that  in  the  casks 
was   somewhat   coloured  by  them,  yet  it  was  considered 
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good.  There  was  a  distilling  apparatus  on  board  capable 
of  making  500  gallons  of  fresh  water  daily^  and^  from  the 
time  of  the  appearance  of  the  cholera^  water  from  this  only 
was  employed  for  cooking  and  drinking.  The  cargo  con- 
sisted of  a  general  assortment  of  goods  for  the  Indian 
market^  with  iron^  and  shingle  mixed  with  sand^  for  ballast ; 
nnder  and  around  the  main  hatchway  there  was  a  quantity 
of  the  latter^  which^  when  I  was  on  board  the  ship  in  Algoa 
Bay  in  November,  was  damp,  but  did  not  present  any  trace 
of  mud  mixed  with  the  sand.  Unpleasant  odours  from  the 
hold  were  not  complained  of  during  the  voyage.  After 
cholera  appeared  the  people  were  kept  as  much  as  possible 
on  the  upper  deck  during  the  day,  and  every  means  em- 
ployed for  ventilating  the  berth  deck  as  &eely  as  possible, 
and,  as  the  weather  was  fine  throughout,  all  the  ventilating 
apertures  were  constantly  open.  But  for  the  care  taken 
with  these  points  many  more  cases  might  have  occurred. 

As  regards  the  immediate  cause  of  the  cases  in  the 
Benoum  the  following  facts  are  material : — It  will  be  remem- 
bered that  a  man  of  F  Company,  which  was  berthed  along- 
side the  main  hatchway,  was  attacked  the  morning  after  he 
embarked,  and  sent  on  shore  at  once.  The  next  cases  were 
those  of  another  man  of  the  same  company  and  of  a  child 
who  was  accommodated  in  the  women's  berth  at  one  side, 
but  abreast  a  small  scuttle  which  led  down  to  the  after 
hold,  which  was  occasionally  open.  This  was  the  child  of  a 
sergeant  of  F  Company,  who,  with  his  wife  and  another 
child,  had  been  attacked  with  dysentery  on  September  3. 
The  attacks  and  deaths  occurred  in  the  different  companies, 
and  among  the  women,  children,  and  crew,  as  below : — 
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Bearing  in  mind  the  position  of  the  different  companies, 
and  of  the  women  and  children  in  the  ship,  and  the  fact  that 
the  first  case  in  the  regiment  and  ship  was  a  man  of  F  Com- 
pany, which  subsequently  suffered  most,  and  that  the  others 
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were  affected  nearly  in  proportion  to  their  proximity  to  the 
hatchways^  it  is  pretty  clear  that  emanations  from  the  hold 
were  instrumental  in  developing  the  disease.  The  crew  were 
all  berthed  in  the  poop  or  forecastle,  which  did  not  com- 
municate with  the  hold.  Of  these,  the  surgeon,  a  man  of 
broken-down  constitution,  and  one  seaman,  whose  duties 
required  him  to  be  frequently  near  the  hatchway,  or  in  the 
hold,  were  the  only  persons  attacked  with  cholera,  both  of 
whom  died.  To  complete  the  history  it  may  be  added  that 
the  men  sick  of  cholera  were  treated  in  the  hospital,  the 
women  and  children  in  the  women's  berth.  The  bodies  of 
those  who  died  were  removed  on  deck  at  once,  and  buried 
soon  after,  and  their  bedding  and  clothing  thrown  over- 
board. The  bedding  and  clothing  of  those  who  recovered 
were  freely  exposed  to  the  air  for  some  time  before  being 
used  again. 

The  Renown  was  placed  in  quarantine  on  her  arrival  at 
Cape  Town,  and  a  few  days  after  left  for  Saldana  Bay, 
where  the  troops  were  disembarked,  and  the  vessel  thor- 
oughly fumigated  and  whitewashed,  and  the  bedding  used 
by  the  troops  destroyed.  Towards  the  end  of  October  she 
proceeded  to  Algoa  Bay,  where  she  arrived  on  November  1st, 
still  in  quarantine,  and  anchored  three  miles  off  Port  Eliza- 
beth. There  had  been  no  case  of  cholera  or  bowel  complaint 
among  the  crew  since  the  troops  disembarked.  On  No- 
vember 8th  she  was  admitted  to  pratique,  and  on  the  9th  the 
head-quarters  of  the  96th  Begiment  embarked,  and  the 
vessel  sailed  the  same  afternoon  for  Bombay.  On  November 
12th  one  of  the  96th,  who  had  had  slight  diarrhosa  for  some 
days  previous  to  embarkation,  was  attacked  with  vomiting 
and  purging,  the  evacuations  being  like  rice-water,  but 
being  seen  to  immediately,  collapse  did  not  ensue.  The  man 
slept  on  the  port  side,  near  one  of  the  hatchways,  a  place 
clean  and  well  ventilated.  There  had  been  one  case  of  a 
similar  nature,  but  with  some  collapse,  on  shore  at  Port 
Elizabeth  on  October  30th  in  a  civilian. 

In  1866  two  ships  left  the  Thames  for  India  with  troops 
on  board,  in  both  of  which  cholera  appeared,  and  presented 
some  features  of  interest.  The  details  concerning  them  are 
not  so  complete  as  those  given  above,  but  what  I  have 
been  able  to  obtain  from  the  official  reports  of  the  medical 
officers,  and  from  the  copies  of  the  logs  at  the  office  of  the 
Eegistrar-General  of  Seamen,  is  given  below. 

The  first  of  these,  the  Windsor  Castle,  was  a  fine  roomy 
vessel  of  1,074  tons,  with  a  single  troop  deck,  extending  her 


300 


CHOLERA   IN    SHIPS   AT   SKA. 


Date. 


Sept.  25 

„     26 

Oct. 


»$ 

99 
39 
99 
M 
99 


8 
10 
15 
16 
17 
19 
24 


Ship's  position  at  noon. 

Latitude. 

Longitude. 

•  •• 

• .. 

49°  29' K. 

5<= 

2'  W. 

36     15    ,, 

16 

59  „ 

32     18    „ 

16 

6  „ 

28     11    „ 

18 

16  „ 

21      14   „ 

20 

11  „ 

19     16    „ 

20 

86  „ 

14     82    „ 

20 

61   „ 

7     68   „ 

20 

63  „ 

Remarks. 


One  man  attacked ;  recovered 
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In  1867  H.M.S.  JumnUy  one  of  the  new  Indian  steam 
troop-ships^  was  on  her  passage  outwards.  She  had  a  num- 
ber of  military  officers  on  boards  but  no  troops.  On  17th 
July,  four  days  after  leaving  St.  Vincent,  one  of  the  Cape 
de  Yerde  Islands,  one  case  of  malignant  cholera  and  six  of 
choleraic  diarrhoea  occurred  among  the  crew,  and  the  latter 
continued  to  present  themselves  until  the  27th,  by  which 
time  46  had  been  entered  on  the  sick-list,  besides  some  10 
or  1 2  milder,  which  were  not.  The  ship^s  position  at  noon 
on  17th  was  lat.  6**  35'  N.,  long.  15**  46^  W.,  and  on  27th 
she  was  in  lat.  19**  37'  S.,  long.  5^  27'  W.  Some  fresh  beef, 
obtained  in  England  thii*teen  days  before,  and  brought  out 
in  the  ice-house,  was  issued  to  the  crew  on  the  17ui ;  the 
marines,  who  used  the  beef,  suffered  more  than  the  rest  of 
the  crew,  while  the  warrant  officers,  who  refused  it,  escaped. 
One  of  the  military  officers  had  a  severe  attack  of  choleraic 
diarrhoea.  There  was  no  cholera  at  St.  Vincent  while  the 
Jumna  was  there.  Besides  the  beef,  it  was  supposed  that 
the  fresh  bread  made  on  board  was  sour,  and  its  issue  was 
stopped  and  biscuit  substituted.  These  facts,  are  princi- 
pally from  the  Report  on  the  Health  of  the  Navy  for  1 867;  the 
positions  of  the  Jumna  were  communicated  by  Dr.  Mackay. 

The  ship  Newcastle,  from  India  to  England,  with  some 
detachments  of  troops  on  board,  sailed  from  Cape  Town  for 
St.  Helena  on  the  evening  of  2nd  April,  1866.  About  4  a.m. 
on  the  morning  of  the  8th  a  soldier  was  seized  with  vomiting 
and  purging,  the  evacuations  like  rice-water,  violent  cramps, 
intense  thirst,  and  soon  became  completely  collapsed.  He 
recovered  in  a  few  days.  The  ship  arrived  at  St.  Helena  on 
the  morning  of  the  12th  April.  There  had  not  been  any 
cholera  in  this  ship  since  she  left  India  on  her  home  voyage. 

There  have  been  numerous  outbreaks  of  cholera  in  vessels 
proceeding  from  Indian  ports  to  the  southward  j  but,  unfor- 
tunately, the  details  as  to  the  ships'  positions  and  the  dates 
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of  attacks  hare  not  been  given,  and  the  fnll  significance  of 
these  facts  remains  in  abeyance.  I  have  been  able  to  collect 
a  few^  in  which  these  particulars  are  available  to  some 
extent,  which  will  permit  of  their  being  referred  to  here 
with  advantage. 

The  first  to  be  mentioned^  noticed  by  Dr.  Macpherson  in  his 
work  on  The  Cholera  in  its  Home,  p.  25,  was  in  the  Sultany, 
which  left  Calcutta  on  February  10th,  1854,  with  a  crew  of 
80  men  and  with  375  emigrants.  They  had  no  cholera  going 
down  the  river ;  but  a  fortnight  after  leaving  the  Sandheads, 
or  on  February  29th,  it  broke  out  and  thirty  of  the  pas- 
sengers died  of  it.  The  ship  reached  Mauritius  on  24th 
March.  Unfortunately,  the  ship's  position  on  the  appear- 
ance of  the  cholera  is  not  given;  but  the  resemblance  of 
the  case  to  others  to  be  mentioned  immediately  deserves 
attention. 

In  the  year  1859  the  Peninsular  and  Oriental  Company's 
steamship  Oriental  left  Bombay  for  Mauritius  with  a  por- 
tion of  the  61st  Regiment,  which,  including  ofiicers,  men, 
women,  and  children,  numbered  588.  An  outbreak  of 
cholera  occurred,  which  led  to  her  touching  at  Galle,  in 
Ceylon.  The  troops  embarked  on  29th  June,  and  the  vessel 
sailed  at  2.20  p.m.  the  same  day.  The  men  were  well  pro- 
vided for  in  every  respect,  save  that  they  were  rather 
crowded  and  without  berths  or  hammocks,  and  a  consider- 
able portion  were  kept  on  the  upper  deck,  where  they  had 
to  sleep.  They  were  supplied  with  new.  blankets  of  good 
quality.  The  first,  and  indeed  most  of  the  cases,  occurred 
among  those  who  slept  on  the  upper  deck,  which  was  per- 
fectly ventilated.  At  the  time  Uiq  Oriental  sailed,  cholera 
was  prevailing  at  Bombay.  There  is  no  account  of  the  date 
of  the  attacks,  but  the  deaths,  with  the  ship's  approximate 
latitude,  occurred  as  follow : — 

Jnue  30,  lat.  about  17°  N.,  1  man  died  from  cholera  at  9  a.m. 
July     1,         „         14J**  „  1  soldier  died  from  do.         7  a.m. 

,y  3  soldiers  died  from  do. 
„  1  woman  died,  said  to  be  from 

sea  sickness. 

,        4»         „  7°   „  2  soldiers  died  from  cholera.  . 

,         5,  anchored  at  Galle  at  3.45  p.m.,  no  death  this  day. 

,        6,  at  Galle  3  soldiers  died  of  cholera. 

,      11,     Do.  1  soldier  died  of  cholera. 

The  Oriental  left  Galle  on  14th  July,  and  arrived  at  Mau- 
ritius on  28th,  no  other  case  of  cholera  having  presented 
itself. 
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The  next  case  to  which  I  will  refer  is  that  of  the  Qertruda, 
which  left  Calcutta  for  England  in  May,  1859.  This  case 
has  been  mentioned  in  Dr.  Murray^s  paper  on  the  treatment 
of  cholera,  published  by  order  of  the  Government  of  India 
at  Calcutta  in  1869,  Appendix  II,  p.  18.  I  have  also  seen 
the  official  report  furnished  by  the  military  medical  officer 
on  board  to  the  Director-General  Army  Medical  Depart- 
ment, and  have  examined  the  official  log  of  the  ship  depo- 
sited with  the  Registrar-General  of  Seamen.  Each  account 
diflfers  from  the  others  in  some  particulars.  That  given 
below  has  been  drawn  up  so  as  to  include  every  specific  fact 
connected  with  cholera  mentioned  in  any  of  them. 

The  Gertrude  sailed  from  Calcutta  on  21st  May  with  120 
military  invalids  on  board,  besides  some  other  passengers 
and  her  crew,  and  on  the  27th  got  out  to  sea.  A  passenger 
died  of  disease  of  the  heart  on  9th  June,  in  lat.  6°  44'  N., 
long.  87°  35'  E.  Some  cases  of  dysentery  and  diarrhoea 
seem  to  have  occurred  after  sailing.  The  attacks  of  cholera, 
with  the  ship^s  position  at  the  time  of  death,  are  given 
below ;  the  others  are  estimated. 


Date. 


June  12 
„     15 


tf 


16 


M     20 


«     26 
„     29 


Ship's  position  at  noon. 


Latitude. 


About  2°  N. 


4°   5'S. 


About  11°  S. 


21°  57' S. 


About  24i°  S.  About  58°  E. 


Longitude. 


About  89°  E. 


92°  16'  E. 


About  8H°  E 


65°  36'  E. 


Bemarks. 


A  boy  of  crew  attacked 

Private  Chester,  80th  regiment^ 
attacked ;  died  on  16th 

Mr.  Stephens,  chief  mate,  at- 
tacked and  died 

James  Lister  of  crew  died;  cause 
not  stated  in  log 

John  Lacey,  aged  6years,  Boyal 
Artillery, attacked;  died  17th 

Private  B.  Knight  attacked; 
died  21st 

Private  W.  Stephenson,  per- 
sisted he  had  cholera,  passed 
into  fever,  and  died  on  25th 

Several  others  complained  of 
choleraic  symptoms,  deemed 
imaginary,  but  they  got  well 

B.  Turner,  seaman,  attacked; 
died  27th 

Private  Charles  Fenton  died  of 
cholera 


The  next  ship  in  point  of  time  was  the  Queen  of  the  North, 
of  840  tons,  with  a  good,  well-ventilated  troop-deck.  She 
had  in  cargo  340  tons  lintseed  in  bags,  and  150  tons  blood- 
stone, with  two  feet  of  clean  granite  under  these  for  ballast. 
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She  made  very  little  water,  and  the  bilge  was  said  not  to 
have  been  offensive  at  any  time;  but  occasionally  a  dis- 
agreeable odour  from  the  hold  was  perceived.  All  along 
Under  the  upper  deck  the  timbers  were  exposed,  which 
would  allow  emanations  from  the  hold  being  diffused  on  the 
troop- deck.  The  provisions  were  good;  but  the  water, 
which  had  been  obtained  at  Bombay,  was  always  observed 
to  become  opaHne  after  exposure  to  the  air  for  a  little.  On 
2  ist  January,  1864,  272  persons,  consisting  of  oflScers,  time- 
expired  men,  invalids,  women,  and  x^hildren,  embarked  in 
this  vessel  at  Bombay,  and  her  crew  numbered  27.  She 
sailed  for  England  the  following  day.  Several  of  the  in- 
valids and  women  and  children  had  suffered  from  bowel 
complaints  previous  to  embarkation.  One  woman,  while 
under  treatment  for  diarrhcea,  was  attacked  on  the  evening 
of  the  24th  with  vomiting  and  purging,  with  a  disposition 
to  collapse,  and  died  the  following  eyening ;  but  the  medical 
oflScer  in  charge  hesitated  to  call  the  case  cholera.  Two 
other  cases,  with  collapse,  but  without  cramps,  and  with 
bilious  stools,  occurred  on  the  28th  and  29th  January ;  both 
recovered.  The  first  unequivocal  case  of  cholera,  in  the 
surgeon^s  opinion,  appeared  on  Ist  February,  and  proved 
fatal  the  same  day.  The  ship's  position,  with  the  state  of 
the  weather  and  the  number  of  attacks  each  day  while  the 
outbreak  lasted,  were  as  follow  : — 


Date. 


Feb. 


i» 

>i 
•• 
it 

n 
»* 
It 
»» 
»i 
»> 
»• 
f» 


1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

U 

12 

13 

14 

15 


Ship's  position  at  noon. 

Latitude. 

Longitude. 

2«>    49' N. 

770 

7'E. 

0      47   „ 

77 

43   „ 

0      43  S. 

78 

6   „ 

1      30   „ 

78 

21    „ 

2        5   „ 

78 

30   .. 

3        0   „ 

79 

5  ., 

4        2   „ 

79 

45   „ 

5      38   „ 

80 

36   „ 

6      54   „ 

81 

18   „ 

6      53   „ 

81 

29   „ 

8      19   „ 

81 

23   „ 

9      16  ,. 

81 

13   „ 

10       4   „ 

81 

2   „ 

11      51   ,. 

79 

24  „ 

l<t        3   „ 

77 

18   „ 

Winds  and  Weather. 


K.  to  E.,  good  breeze 
slight 


Calm 


» 


Nearly  calm  [storm 

Slight  breeze,  heavy  thunder- 
Slight  winds,  squally 
Almost  calm 
Westerly  slight 


>» 


9» 


Slight  and  variable 
Slight  A.M.;  in  evening  S.  E. 
S.E.  [trade 


»» 


»  s 


81* 

81 

82 

84 

85 

82 

82 

82 

82 

82 

82 

83 

83 

83 

83 


*8  ^ 
jg  ^ 

So 

1 
1 


2 


1 
3 
6 
1 
8 
10 
4 
4 


There  was  no  attack  after  the  15th,  and  the  last  death 
was  on  the  19th.     Altogether,  from  the  8th  to  the  15th, 
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there  were  37  attacks^  of  which  24  proved  fatal.  Diarrhoea 
was  very  common^  both  among  the  passengers  and  crew^ 
from  about  the  5th  February ;  but  I  was  unable  to  obtain 
the  names  or  numbers  of  persons  attacked.  The  cases  of 
either  disease  did  not  come  from  any  particular  part  of  the 
troop-deck,  but  were  dififiised  all  over  it.  The  crew,  who 
lived  in  the  forecastle,  which  had  no  communication  with 
the  hold,  had  no  cholera ;  but  the  chief  officer,  who  used  to 
drink  large  quantities  of  water,  was  attacked  and  died. 

The  Salamanca  had  been  fitted  out  at  Bombay  for  the 
conveyance  of  a  portion  of  the  89th  Regiment  from  Kur- 
rachee  to  England.  She  took  with  her  from  Bombay  1 
officer^  43  non-commissioned  officers  and  men,  and  after 
some  weeks^  delay  at  Kurrachee^  received  on  board  there 
8  officers,  254  non-commissioned  officers  and  men,  7  women, 
and  15  children,  and  went  to  sea  on  7th  May,  1865.  Cho- 
lera had  been  prevalent  among  the  native  population  at 
Kurrachee  for  some  time,  and  a  few  cases  had  presented 
themselves  among  the  troops.  Care  was  taken,  therefore, 
to  see  all  the  people  embarked  were  free  from  it,  and  one 
sergeant  having  lately  suffered  from  it  was  left  behind  with 
his  family.  There  was,  however,  a  case  of  sharp  choleraic 
diarrhoea  on  7th  in  a  man  who  had  embarked  at  Kurrachee 
and  was  suffering  from  sea  sickness,  and  on  9th  another, 
also  suffering  from  sea  sickness  since  embarkation,  was 
attacked  with  cholera.  The  subsequent  course  of  the  disease 
is  given  below :— ^ 


Ship's  position  at  noon. 

li 

Date. 

Attack 
ohol 

Remarlw. 

Latitude. 

Longitude. 

Hay    9 

20<>    32' N. 

67°    59  E. 

1 

„     10 

••• 

*•• 

1 

[rhiBa 

»  11 

14      U  „ 

68       36  „ 

3 

Several  attacks  of  cholenuo  diar- 

«    12 

12       6   „ 

68        9„ 

1 

»»           f$                  »»              »$ 

„    13 

About  10° 

••• 

... 

»»                       it                                      99                              t» 

1     14 

8°    10' N. 

68       20  „ 

2 

•.    16 

4     28  „ 

68       29  „ 

... 

Ke&Yj  rain  thiR  day  and  on  the  I7th, 
and  mnch  intermittent  afterwards 

Six  deaths  occurred  in  all  from  cholera.  The  man 
attacked  on  the  9th  was  treated  in  the  hospital.  Imme- 
diately after  death  the  body  was  stripped  and  placed  in  a 
boat  to  leeward  until  buried,  and  the  clothes  and  bedding 
thrown  overboard,  the  berth  scraped  and  sprinkled  wi& 
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Sir  W.  Burnett's  solution  (chloride  of  zinc).  The  subse- 
quent cases,  as  well  as  those  of  diarrhoea,  were  treated  on 
the  forecastle,  the  evacuations  thrown  overboard  as  soon  as 
passed^  and  chloride  of  zinc  freely  thrown  down  the  latrines. 
The  issue  of  porter  was  stopped  on  the  12  th,  and  rum  given 
instead.  There  was  no  attack  of  cholera  after  the  14th ; 
but  the  frequency  of  intermittent  subsequent  to  the  rain  of 
the  1 6th  and  1 7th  is  worthy  of  remark. 

The  last  instance  I  will  bring  forward  is  that  of  the 
Durham,  from  Calcutta  to  England,  in  1 866.  She  received 
13  oflBcers,  422  non-commissioned  officers  and  men,  15 
women,  and  25  children  at  Calcutta  on  February  24th,  and 
seems  to  have  sailed  the  following  day.  She  must  have  left 
the  land  on  26th  or  27th,  as  her  latitude  on  1st  March  was 
17°  20'  N.  The  ship's  provisions  were  good,  the  ventila- 
tion sufficient,  and  the  materials  for  fumigation  ample.  The 
first  case  of  cholera  appeared  on  9th  March ;  the  course  of 
the  disease  subsequently  was  as  below : — 


Date. 


March  9 
19 


M 

f 

l» 
f* 
»» 


f« 


April 


21 
22 
26 
29 
1 


Ship's  position  at  noon. 

Latitude. 

Longitude. 

5  o 
< 

10°    15' N. 

90<»    35' E 

0      20  S. 

88      15    „ 

2        0   „ 

88      25    „ 

3      10   „ 

89      80    „ 

6      85   „ 

88      20    „ 

13      10   „ 

82      40    „ 

20        0   „ 

72      10    „ 

Bemarka. 


Fire  of  these  cases  proved  fatal. 
There  were  three  other  attacks 
on  board,  but  the  dates  are  not 
given.  While  the  cholera  pre- 
vailed there  were  between  30  and 
40  cases  of  choleraic  diarrhoea, 
but  the  dates  are  not  given. 


The  medical  officer  reported,  "  the  intense  heat  between 
decks  was  so  great  that,  at  my  suggestion,  nearly  half  the 
men  slept  on  deck.  It  is  worthy  of  notice  none  of  these 
men  were  attacked  with  cholera.  I  had  frequent  parades 
for  the  detection  of  diarrhoea  amongst  the  troops.  Salt 
pork  as  a  ration  and  limejuice  were  temporarily  stopped,  and 
every  other  sanitary  measure  that  could  be  carried  out  was 
recommended  and  adopted.'^ 

If,  now,  we  analyse  these  details,  we  find  that,  in  the 
Atlantic,  the  Apollo  in  1849,  the  Renown  in  1866,  the 
Windsor  Castle  and  Lord  Warden  in  1866,  left  places  where 
cholera  was  prevailing  when  they  sailed,  and  all  of  them 
immediately  previous  to,  or  soon  after,  going  to  sea,  had 
one  or  more  cases  of  this  disease  on  board.  After  being  at 
sea  for  some  time  with  few  or  no  attacks,  these  again  became 
more  numerous,  and  after  a  while  ceased.     In  the  Apollo 
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and  Benown  there  was  a  second  outbreak ;  and  in  the  Jumna, 
in  1867,  which  had  not  come  from  a  place  where  the  disease 
existed,  her  first  case  was  experienced  at  sea,  in  nearly  the 
same  latitude.  The  Windsor  Castle,  again,  had  another 
case  after  she  was  far  to  the  east  of  the  Cape  of  Good  Hope. 
In  the  Indian  Ocean,  the  Oertrude  and  Oriental  in  1859,  the 
Queen  of  the  North  in  1864,  the  Salamanca  in  1865,  and  the 
Durham  in  1866,  all  left  places  where  cholera  existed  at  the 
time,  and  all  of  them  experienced  attacks  at  sea  at  varying 
intervals  after  leaving  the  land.  The  Qertmde  even  had  two 
deaths  to  the  south  of  Mauritius. 

We  can  now  examine  whether  the  positions  in  which 
these  ships  experienced  their  outbreaks  agree  with  those 
which  from  other  data  I  have  assigned  to  the  cholerific 
waves  proceeding  from  the  southward. 

When  the  Apollo  left  Cork,  Ireland  was  under  the  epi- 
demic of  that  year,  though  the  second  year  of  the  wave 
there.  The  next  wave,  on  June  27th,  would  be  met  with  in 
latitude  37J®  N.,  on  the  meridian  of  14J°  W. ;  and  on  that 
day  this  ship,  in  latitude  85^  21',  had  the  first  case  for  nine 
days,  and  an  outbreak  commenced  which  lasted  till  July  23rd, 
after  which  there  was  a  respite  for  six  days.  The  following 
wave,  on  the  meridian  of  33<>  W.,  would  be  met  with  in. 
latitude  5°  S.,  on  July  27th  j  and  it  was  after  passing  this 
point  that  the  Apollo  had  her  second  outbreak^  commencing 
on  July  29th. 

The  Renown  sailed  from  Gibraltar  when  the  Mediterranean 
was  under  the  first  year  of  the  wave.  After  the  first  case, 
she  had  no  other  until  she  was  at  12^  N.,  when  the  disease 
commenced  again,  and  continued  until  she  reached  2^  N., 
when  it  ceased,  and  did  not  recur  until  three  days  after^ 
when  she  got  into  4^°  S.  Having  a  strong  trade  at  this 
time,  her  daily  runs  were  much  greater  than  those  of  the 
Apollo.  The  Renown  would  enter  the  advancing  wave  on 
September  15th,  when  its  position  on  the  meridian  of  30''  W« 
was  about  IJ®  S. 

The  Windsor  Castle  and  Lord  Warden  both  sailed  when 
England  was  under  the  influence  of  the  first  year  of  the 
wave  of  the  epidemic  of  1866.  In  their  progress  souths 
both  encountered  a  fresh  wave  a  little  to  the  north  of  the 
Cape  de  Verd  Islands.  On  August  6th,  when  the  former  was 
in  this  vicinity,  the  wave  on  the  meridian  of  22**  W.  would 
be  at  18°  N. ;  and  on  September  15th,  when  the  other  was 
passing,  the  wave  on  the  meridian  of  20®  W.,  would  be  at 
20^°  N.    The  outbreak  in  the  Windsor  Castle  commenced 
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about  10**  N.,  within  the  limit  here  given  for  the  advancing 
wave,  and  that  in  the  Lord  Warden  in  23°  N.,  only  a  short 
distance  outside  its  estimated  position.  In  the  Windsor 
Castle  the  last  attack  was  on  September  15th,  when  she  was 
in  37°  20'  S.  and  38°  41'  E,,  the  preceding  case  having 
occurred  twenty-six  days  before.  At  this  point  she  was 
within  the  influence  of  another  wave,  which,  on  the  meridian 
of  39°  E.  on  that  date,  would  have  reached  31°  S.,  and  of 
which  distinct  indications  were  soon  after  experienced  all 
along  South  Africa. 

The  case  of  the  Jumna  differs  from  those  of  the  other 
ships  already  mentioned,  in  that  no  cholera  existed  in 
England  when  she  left,  nor  at  St.  Vincent  when  she  touched 
there ;  and  the  first  indication  of  cholera  occurred  in  her  at 
sea.  On  July  1 7th,  when  the  attack  commenced,  the  esti- 
mated position  of  the  advancing  wave  on  the  meridian  of 
14^°  W.  was  at  3°  N.,  little  more  than  200  miles  from  her 
place  at  noon  on  that  day,  and  choleraic  diarrhoea  continued 
to  manifest  itself  until  she  reached  19J°  S.,  ten  days  after. 
It  will  here  be  observed  that  the  Apollo,  Renown,  and  Jumna , 
in  years  with  odd  numbers,  met  these  waves  in  nearly  the 
same  latitude,  while  the  Windsor  Oasfle  and  Lord  Warden, 
in  even  years,  met  with  them  considerably  further  to  the 
northward. 

In  the  Indian  Ocean,  the  Oertrude,  soon  after  leaving 
Calcutta,  encountered  a  wave  on  June  1st  at  15°  N.,  near  the 
meridian  of  90°  E.,  and  the  first  few  cases,  up  to  June  16th, 
occurred  in  this.  The  next  case  manifested  itself  on  the 
20th  in  11°  S.,  the  estimated  position  of  the  approaching 
wave  at  that  timebeing  13  S.  on  the  meridian  of  80°  E., 
or  120  miles  only  from  her  actual  place.  Under  this  wave, 
too,  she  had  two  cases  to  the  south  of  Mauritius.  The 
Oriental  encountered  the  same  wave  on  June  30th  in  about 
18°  N.,  and  in  her  the  outbreak  commenced  at  once. 

When  the  Queen  of  the  North  left  Bombay  cholera  was 
pretty  active  there,  and  she  showed  traces  of  it  on  her  way 
south.  On  February  7th  she  reached  the  estimated  position 
of  an  advancing  wave  in  4°  S.  and  80°  E.,  and  on  the  follow- 
ing day  an  outbreak  of  extreme  violence  commenced,  there 
having  been  37  attacks  among  298  persons  on  board  in  the 
next  seven  days,  of  whom  24  died.  The  following  year  the 
Salamanca  left  Kurrachee,  where  cholera  was  prevailing  at 
the  time,  And  she  had  some  cases  immediately  after.  On 
May  10th  she  would  meet  the  same  wave,  mentioned  above  in 
connection  with  the  Queen  of  the  North,  in  16°  N.,  and  the 
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following  day  she  experienced  a  considerable  increase  in  the 
number  of  cases  and  of  choleraic  diarrhoea. 

The  Durham  had  loft  the  land  abont  ten  days  before  the 
first  case  presented  itself^  and  the  second  occurred  ten  days 
later,  when  on  the  equator,  and  five  other  cases  proved  fatal 
in  thanext  twelve  days.  There  were  three  cases,  however, 
which  recovered,  and  a  large  number  of  choleraic  diarrhoea 
during  this  period,  the  dates  of  which  occurrences  are  not 
available,  so  that  the  exact  point  where  the  outbreak  became 
intensified  cannot  be  made  out  satisfactorily.  The  estimated 
position  of  the  wave  the  Durham  encountered  about  this 
time  was  on  March  21  st,  in  latitude  Sf"  S.  on  the  meridian 
of  90°  E. 

The  manifestations  of  cholera  under  these  different  waves 
were  not  confined  to  the  ships  mentioned  in  connection  with 
them,  but  many  traces  of  their  influence  were  found  else* 
where  as  well.  The  Oertrude,  though  in  the  same  wave  as 
the  Oriental,  had  her  first  case  much  nearer  to  the  line,  and 
the  activity  of  the  causes  of  the  disease  on  shore  corre- 
sponded with  this,  as  both  in  Ceylon  and  Madras  it  was 
much  less  severe  than  a  few  months  before,  while  on  the 
west  coast  of  Hindostan,  and  still  more  on  the  east  coast  of 
Africa,  it  was  then  very  prevalent.  As  already  stated,  the 
Gertrude  had  two  cases  to  the  south  of  Mauritius.  There 
was  a  considerable  outbreak  in  1859  at  Mauritius;  there 
were  also  some  indications  of  cholera  in  the  Qape  Colony; 
and  a  severe  epidemic  at  Zanzibar,  commencing  in  Decem- 
ber, clearly  showing  that  the  cholerific  influences  were  felt 
over  a  very  large  area,  and  among  communities  quite  inde» 
pendent  of  each  other. 

.  The  series  of  outbreaks,  of  which  that  in  the  Queen  of 
the  North  to  the  south  of  the  line  in  1864  was  the  earliest, 
was  a  veiy  striking  one.  The  epidemic,  as  shown  above, 
was  followed  by  that  of  the  Salamanca  in  latitude  14°  N.  in 
May  the  following  year.  The  same  year  a  very  severe 
epidemic  ravaged  the  district  on  the  west  coast  of  Hiudostan 
from  10°  to  12°  N.,  which  commenced  in  May.  In  the  same 
latitude,  on  the  west  of  the  Arabian  Gulf,  H.M.S.  Penguin 
captured  some  slave-dhows  with  cholera  on  board,  and  one 
of  her  people  was  attacked  in  April  and  another  in  May* 
The  disease  also,  commenced  at  Aden  in  May,  and  subse- 
quently extended  into  Laheg.  At  this  time,  too,  it  was 
prevalent  nearly  as  far  south  as  Zanzibar.  To  the  west  of 
Africa,  in  the  middle  of  the  Atlantic,  the  Renaivn  met  the 
same  wave  on  September  16th  in  4^°  S.,  and  in  1866  the 
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Windaoi'  Gastle  and  the  Lord  Warden  ran  into  it  to  the 
north  of  the  Cape  de  Verd  Islands.  In  the  course  of  1 866, 
too,  cholera  prevailed  under  its  influence  in  Abyssinia,  at 
Mecca,  and  along  the  Euphrates  as  far  as  Turkistan ;  and 
in  1867  there  was  a  severe  outbreak,  extending  from  Con- 
stantinople, through  Southern  Europe,  Sicily,  and  Malta, 
embracing  Tripoli,  Tunis,  and  Algiers  in  Northern  Africa. 
The  influence  of  this  wave  was  experienced  in  England  and 
the  North  of  France  in  1868  in  a  manner  sufficiently  decided 
to  leave  no  doubt  of  its  presence,  though  the  form  of  the 
disease  was  mostly  simple  cholera,  and  the  resulting  mor- 
tality was  not  so  greatly  increased  as  to  entitle  it  to  be 
designated  an  epidemic. 

In  like  manner,  the  case  in  the  Newcastle  and  the  out- 
break in  the  Jumna  can  be  traced  from  the  Cape.  In 
February,  1865,  there  was  a  considerable  number  of  severe 
cases  of  sporadic  or  common  cholera,  and  a  good  deal  of 
choleraic  diarrhoea,  at  Cape- Town.-  In  October,  there  was  a 
case  of  ordinary  cholera  at  Port  Elizabeth,  and  another  in_ 
the  Renown  at  sea  on  November  12th.  There  were  also 
several  cases  in  coolie  ships  in  quarantine  at  Mauritius  in 
1866,  and  two  cases  on  shore  in  September.  In  April, 
1866,  the  Newcastle  had  one  case  midway  between  Cape 
Town  and  St.  Helena,  and  in  the  end  of  1866,  cholera 
became  epidemic  at  Rio  Janeiro.  In  1867  H.M.S.  Jumna 
had  an  outbreak  in  the  eastern  part  of  the  Atlantic,  near 
the  African  coast,  and  in  1868  the  further  progress  of  this 
wave  was  indicated  by  the  epidemic  which  commenced  at 
St.  Louis  on  the  Senegal  in  the  beginning  of  December. 

The  last  wave  the  facts   given   above   embrace  is  that . 
which  was  first  indicated  by  the  death  of  the  seaman  of 
the  Windsor  Oastle,  to  the  south-eastward  of  the  Cape,  in  : 
September,  1866.     In  October  of  that  year,  a  lady,  who  had 
not  been  out  of  the  colony,  died  in  Cape  Town  of  cholera, 
and  in  December,  choleraic  diarrhoea  suddenly  showed  itself  • 
all  over  Maritzburg,  in  Natal;  and  in  February,  1867,  chol- 
eraic diarrhoea  became  very  common  at  Cape  Town  and  Port 
Elizabeth.     In  January,  1868,  cholera  appeared  at  Buenos 
Ayres  and  Monte  Video  as  an  epidemic,  showing,  as  in  the 
instances   previously   given,   that  the  cholerific  influences 
were  very  widely  spread,  and  were  progressive,  and  that 
the  aggravation  of  the  disease  in  ships  was  merely  an  indica- 
tion of  a  cause  or  series  of  causes  of  general  operation. 
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ON  THE  PREVAILING  EPIDEMICS  OP  THE  LAST 

THREE  YEARS, 

AN     ADDRESS    TO    THB     SPIDBHIOLOGICAL    SOCIETT^    NOT.    9tH^ 

1871^   ON    TAKING  THB   CHAIR. 

Bt  SOBEST  LAWSON,  Esq., 
ikspxctok-gbnssal  ow  h08pitalb,  .botal  aluft. 
[Bead  November  ^h,  1871«  on  taking  the  Chair.] 


It  has  bees  nsDal  for  tiie  occnpants  of  this  chair  to  address 
yoa  at  the  first  meeting  of  the  Session  on  some  point  con* 
nected  with  Epidemiology.  The  subject  of  their  addresses^ 
and  its  manner  of  treatment^  mast  naturally  vary  according  to 
the  matters  requiring  attention  at  the  time^  and  the  viewer 
of  the  individual  concerning  them^  but  there  will  always  be 
a  certain  latitude  for  selection,  and  an  opportunity  for  laying 
before  you  certain  opinions,  which  may  represent  more  or 
less  closely  those  laws  which  nature  foUows  in  the  develop* 
ment  of  epidemics,  which  it  is  our  special  object  to  investi- 
gate. 

We  can  ascertain  the  laws  which  nature  follows  in  the 
generation  and  diffusion  of  epidemics  only  by  tracing  out 
the  different  factors  she  employs,  and  there  is  no  method  of 
effecting  this  but  by  embracing  in  our  investigations  every 
circumstance  connected  with  the  manifestation  of  the  disease, 
not  only  in  particular  localities,  or  among  certain  individuals, 
but  for  lengthened  periods  and  over  large  spaces,  that  every 
phase  of  her  operations  may  be  included.  Our  present 
acquaintance  with  the  natural  history  of  disease  (using  that 
expression  in  its  most  extended  sense)  is  too  defective  to 
afford  the  basis  here  contemplated  for  a  satisfactory  induc- 
tion, and  it  is  essential  for  the  progress  of  our  knowledge 
it  should  be  increased. 

In  one  branch  of  the  subject  epidemiologists  have  long 
felt  the  want  of  fuller  accounts  of  the  epidemics  of  former 
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days,  and  the  importance  of  recording  the  progress  of  those 
which  are  passing  around  them^  while  trustworthy  evidence 
concerning  them  is  available.  In  furtherance  of  this  object, 
the  late  Dr.  Mc William,  who  for  many  years  was  secretary 
to  this  society,  on  several  occasions  drew  up  a  short  sketch 
of  the  epidemics  which  appeared  in  different  parts  of  the 
world  during  the  previous  year,  which  was  given  in  th^ 
President's  address  for  the  time,  and  Dr.  Milroy,  one  of  oui* 
members,  now  in  the  West  Indies  investigating  a  recently 
proposed  method  of  treating  leprosy,  has  particularly  dwelt 
on  the  importance  of  continuing  this  practice,  and  has  from 
time  to  time  made  valuable  contributions  on  the  subject, 
both  to  this  society  and  to  the  British  and  Foreign  Quarterly 
Review,  from  which  I  have  derived  great  assistance  in  pro-* 
secuting  some  of  those  investigations^  the  results  of  which 
have  been  placed  before  you. 

Such  a  sketch  as  is  here  alluded  to,  though  useful,  must 
necessarily  be  imperfect,  as  there  are  many  parts  of  the 
world  from  which  little  information  has  hitherto  been 
obtained,  and  that  derived  from  others  is  usually  conveyed 
through  the  medium  of  the  newspapers,  which  seldom  do 
more  than  notice  the  prevalence  of  a  particular  affection, 
without  that  fulness  of  detail  which  is  desirable ;  and  much 
disease,  specially  interesting  in  an  epidemiological  point  of 
view,  may  pass  unnoticed  even  in  our  own  country,  and  of 
course  much  more  in  others  where  the  machinery  for  regis- 
tration which  we  possess  does  not  exist.  It  is  important^ 
however,  to  collect  such  notices  as  they  appear,  as  nowever* 
incomplete  in  themselves  they  will  ultimately  constitute  a 
very  useful  body  of  facts. 

The  registration  of  deaths  which  has  been  introduced  into 
the  British  possessions  in  India,  though  still  far  from  perfect^ 
is  becoming  of  more  value  every  year,  and  will  soon  afford 
a  most  important  aid  to  the  epidemiologist ;  and  I  am  glad 
to  say  there  are  indications  that  the  epidemics  of  Persia,  of 
which  hitherto  we  have  known  so  little,  are  likely  to  be 
recorded.  Dr.  Tholozan,  physician  to  the  Shah,  and  a  cor- 
responding member  of  this  society,  has,  with  the  authority  of 
the  government,  appointed  a  staff  of  qualified  observers,  who 
are  distributed  in  the  chief  places  in  the  country,  extending 
from  Bushire  and  Shiraz  in  the  south  to  Tabriz  in  the  north, 
and  from  Meshed  in  the  east  to  Hamadan  and  Kermanshaw 
in  the  west.  These  observers  report  to  him  at  Teheran  on 
the  state  of  health  of  the  population  in  their  vicinity,  and, 
through   their  instiTimentality,  he    has    been    enabled  to 
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compile  an.  accoimt  of  cboleca  in  Perna  firom  1820  to  the 
ipresent  time  ae  well,  which  will  611  up  an  important  blank 
m  the  histoiy  of  thie  disease.  The  agents  of  the  Board  of 
Health  of  Constantinople  now  report  the  occurrence  of 
epidemicft  to  that  body,  and  we  have  receiTed  firom  Dr. 
Dickson,  onr  corresponding  member  there,  notices  of  them 
on  mmmak  weaafbiis.  It  would  be  Tery  satisfactory  to 
•btain  information  from  the  Rnssian  provinces  in  Assa  as 
well  as  in  Eorope  on  these  points>  and  I  am  in  hopes  Mr. 
Michell,  one  of  onr  members^  will  be  able  to  present  as  with  a 
paper  drawn  from  the  official  reports  of  the  goTemment  on 
the  recent  epidemic  of  cholenw  Dr.  J.  W.  Moore,  of  Dablin, 
has  undertaken  to  bring  to  Hbe  notice  of  the  society  any 
&cts  he  may  obtain  from  the  medical  pnblications  of  Den* 
mark,  Sweden,  or  Norway,  bearing  on  cholera  and  fever 
and  other  epidemics*  Of  course,  information  from  other 
parts  of  the  world  is  desirable^  bat  that  from  the  countries 
named  possesses  a  special  interest  for  ns  at  present,  in  con* 
nection  with  the  migration  of  cholera  from  India  to  £arope 
generally,  and  to  this  country  in  particular^ 

Of  the  epidemics  which  have  prevailed  daring  1 870-71,  the 
first  I  will  allude  to  is  small-pox;  the  deaths  from  this 
disease  had  declined  pretty  regularly  in  England  from  S73 
per  million  living  in  1864,  to  72  only  1869.  In  the  third 
quarter  of  1870  they  showed  a  disposition  to  increase,  and, 
in  the  fourth  they  were  about  thrice  as  numerous  as  during 
either  of  the  first  two,  there  being  1229  in  alL  In  the  firs4 
quarter  of  1871  they  increased  to  490t$»  and  in  the  second 
to  7012.  The  number  of  attacks  seemed  to  culminate  aboair 
the  beginning  of  June,  1871.  subsequent  to  which  their  fre-^ 
quency  diminished,  rather  quickly,  until  about  a  month  ago^ 
when  they  became  rather  more  numerous  again  at  varioua 
points.  The  force  of  the  epidemic  was  nearly  confined  to 
certain  districts  of  the  country,  viz.,  London  and  its  vicinity^ 
Liverpool  and  its  vicinity,  including  Manchester,  Salford^ 
Bolton  and  Wigan,  the  coal  districts  of  the  north,  and  the 
mining  districts  of  South  Wales ;  but  several  other  places 
had  pretty  severe  attacks,  such  as  Southampton,  Weymouth, 
Falmouth,  Stoke-on-Trent,  and  Great  Grimsby. 

Coincident  with  this  epidemic  in  England  and  Wales  thofe 
was  a  very  severe  one  in  Holland.  When  this  commenced 
I  have  no  information,  but  the  returns  for  the  four  principal 
towns  show  a  considerable  mortality  in  December  1870^ 
which  was  considerably  increased  in  January,  1871;  tho 
deaths  attained  their  maximum  at  The  Hague  in  January, 
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at  Utrecht  in  Febraaiy^  at  Rotterdam  in  March^  and  at  Am* 
sterdam  in  June,  after  which  in  each  case  they  decreased^ 
and  in  July^  with  the  exception  of  Amsterdam,  had  become 
comparatively  few.  This  simultaneoas  increase  and  decrease 
of  the  epidemic  in  Holland  and  England  is  a  circumstance 
worthy  of  notice^  and  indicates  the  operation  of  some  cause 
common  to  both.  There  is  a  tendency  in  epidemics  of  small- 
pox^ in  London  at  leasts  to  diminish  about  the  end  of  the 
second  quarter  of  the  year,  and  in  several  this  has  been  well 
marked.  In  others,  however,  the  opposite  has  taken  place, 
and  the  mortality  during  the  third  quarter  has  considerably 
exceeded  that  during  the  second.  The  mean  result  decided 
from  the  returns  for  the  31  years,  1840  to  1870  inclusive, 
is  that  27  per  cent,  of  the  annual  mortality  from  small-pox 
takes  place  in  the  first  quarter  of  the  year,  25  in  the  second^ 
22  in  the  third,  and  26  in  the  fourth. 

In  Scotland  small  pox  was  at  its  minimum  in  1868,  there 
having  been  15  deaths  only  in  the  whole  country;  in 
1869,  and  still  more  in  1870,  it  showed  greater  activity.  In 
the  former  year  there  were  37  deaths  in  Greenock  from  the 
disease  out  of  a  total  of  51  in  the  eight  principal  towns,  and 
in  the  latter  36  in  Greenock  and  26  in  Glasgow,  out  of  a 
total  of  74  in  the  eight  towns.  In  two  of  the  northern  and  in 
the  southern  provinces  of  Sweden  small-pox  was  increasing 
in  1869.  Vaccination  seems  to  have  been  more  carefully 
enforced  in  Scotland  than  in  England,  and  hence  the  smaller 
mortality,  but  the  greater  number  of  deaths  show  clearly 
an  increased  activity  in  the  causes  of  the  disease  in  1869 
and  1870,  which,  as  in  England,  was  strongly  developed  in 
a  comparatively  limited  locality  only. 

In  1868  there  was  a  severe  epidemic  of  small-pox  in  the 
Madras  Presidency,  which  caused  34,330  deaths ;  in  1 869 
the  deaths  there  from  this  disease  fell  to  18,000.  In  the 
Bombay  Presidency,  in  the  end  of  1868  and  first  half  of 
1869,  small-pox  was  very  prevalent,  and  in  the  latter  year 
it  was  very  fatal  in  Berar,  the  Central  Provinces,  Oude,  the 
North-west  Provinces,  and  in  the  Punjaub;  in  the  last  named 
province  the  deaths  from  small-pox  alone  amounted  to 
53,195,  nearly  six  times  the  mortality  from  the  cholera  epi- 
demic of  the  same  year  of  that  district. 

Small-pox  seems  to  have  been  very  widely  diffused  in 
1870  and  1871.  In  the  former  it  was  prevailingin  the  early 
months  at  Marseilles,  Lyons,  Dijon,  and  Bourdeaux,  and  later 
at  Paris.  It  was  prevailing  in  Malta  in  November  and 
December,  at  Teneriffe  from  August ;  it  was  also  prevailing 
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in  Ceylon^  Hong  Kong^  and  Japan  in  December^  and  at  the 
last  especially  a.s  a  severe  epidemic.  In  tlie  western  hemi- 
sphere it  was  frequent  at  Buenos  Ay  res  from  the  end  of  1869, 
and  at  Cayenne  in  September.  In  1871  the  disease  was 
ver^  severe  in  Teneriffe  in  the  early  months.  It  was  at  Gib- 
raltar  from  May^  and  continued  in  Malta,  and  was  also  pretty 
frequent  at  Florence,  Vienna,  and  Brussels,  and  parts  of 
France.  In  the  early  months  it  was  common  at  Bushire  in 
the  Persian  Gulf,  at  Bombay,  Allahabad,  Madras,  and  the 
Straits  Settlements,  and  continued  in  Ceylon,  Hong  Kong 
and  Japan.  In  the  western  hemisphere  the  disease  con^ 
tinned  at  Buenos  Ayres  early  in  the  year,  and  was  at  Ber* 
bice  in  March  and  April,  while  there  were  a  few  cases  in 
Barbadoes  and  the  Bahamas,  in  New  York  and  Canada,  and 
there  seems  to  have  been  a  pretty  severe  outbreak  at  Cape 
Coast,  in  Western  Africa,  in  July  and  August.  Imperfect 
as  these  details  no  doubt  are,  they  show  an  unusual  activity 
of  the  causes  of  this  disease  over  a  very  large  portion  oi 
the  world. 

The  epidemic  in  this  country  has  been  more  severe  than 
any  which  has  occurred  since  1847.  Those  of  1848  and 
1852  produced  a  mortality  of  4  in  10,000  only,  and  that 
of  1864  just  nnder  4  in  10,000,  while  in  the  first  half 
of  1871  the  mortaUty  from  small-pox  in  England  and 
Wales  was  just  over  5  in  10,000,  and  when  the  other  half 
year  is  included  will  be  considerably  more.  But  severe 
as  the  epidemic  was  in  England  it  was  much  more  serious  in 
other  countries ;  the  deaths  caused  by  it  in  the  four  large 
towns  in  Holland  in  the  eight  months  from  December  1870^ 
to  July  1871,  inclusive,  amounted  to  5636  in  a  population 
of  558,570,  or  101  in  10,000,  while  in  London  daring  the 
nine  months  from  October,  1870,  to  June,  1871,  the  deaths 
were  6225,  and  in  Liverpool  1905,  being  in  the  ratio  of  19 
and  39  to  10,000  respectively.  Had  the  ratio  in  the  Dutch 
towns  been  met  with  in  London  the  deaths  would  have 
amounted  to  nearly  33,000,  and  in  Liverpool  to  5000.  Much 
of  our  immunity  is  no  doubt  owing  to  the  more  general 
diffusion  of  vaccination  in  this  country,  but  even  here  there 
is  much  room  for  improvement  in  this  respect. 

Measles  show  a  diminishing  ratio  of  mortality  in  England 
and  Wales  from  1868,  when  the  deaths  were  5.4  in  10,000^ 
to  1870,  when  they  were  a  little  over  8  in  10,000  only,  and 
in  the  first  half  of  1871  they  remained  much  as  in  the  cor- 
responding period  of  the  previous  year.  They  were  preva- 
lent  in  Portsmouth  and  Bristol  during  the  first  quarter  of 
1870;  in  the  second  in  London,  Biistol,  and  Bradfoi*d;  in  the 
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third  at  Bradford  and  Leeds;  and  in  tke  fourth  at  Norwich^ 
Wolverhampton^  Liverpool  and  Leeds.  In  the  first  quarter 
of  1871  Birmingham^  Liverpool  and  Manchester  were  the 
places  chiefly  affected^  and  in  the  second  these  places^  with 
Salford^  and  their  vicinity^  had  a  sharp  epidemic.  In  Scot- 
land^ in  1870^  measles  were  very  prevalent  in  Paisley  and 
Greenock,  but  to  a  moderate  extent  only  in  the  other  large 
towns.  Of  this  disease  in  other  coantries  I  have  no  infor- 
mation for  1870,  and  for  1871  very  little ;  it  seems  to  have 
been  frequent  at  Cape  Town  during  the  first  half  of  the 
year^  and  is  mentioned  as  being  at  the  Straits  Settlements 
in  Aprils  and  at  Allahabad  in  June. 

The  progress  of  scarlatina  in  England  and  Wales  for  the 
last  few  years  has  been  very  different  from  that  of  measles. 
In  1867  the  deatha  from  scarlet  fever  were  6  in  10^000^  in 
1868  10,  in  1869  12.7,  and  in  1870  they  reached  14.4.  The 
intensity  of  the  epidemic  seems  now  abating,  as  not  only 
were  the  deaths  during  the  first  and  second  quarters  of  1871, 
together,  less  than  those  in  the  fourth  of  1870,  but  they 
were  2370  less  numerous  than  during  the  corresponding 
quarters  of  that  year. 

In  the  first  quarter  of  1870,  of  the  17  large  towns  which 
the  Registrar-General  specifies  in  his  reports,  scarlet  fever 
was  unusually  prevalent  in  London,  Portsmouth,  Bristol, 
Nottingham,  Liverpool,  Bradford,  Leeds,  and  particularly 
so  in  Sheffield,  and  Hull,  and  the  disease  was  experienced  in 
their  vicinity,  and  also  in  the  mining  districts  in  South 
Wales.  In  the  second  quarter  the  disease  was  still  frequent 
in  all  these  towns,  though  less  active,  except  at  Bristol, 
where  the  deaths  were  more  than  doubled;  the  mining 
districts  in  South  Wales,  those  in  Durham,  and  some  points 
in  Cornwall  were  also  considerably  affected.  In  the  third 
quarter  the  activity  of  the  disease  increased  materially  in 
London,  Norwich,  Bristol,  Birmingham,  Leicester,  Notting- 
ham, Liverpool,  and  Bradford.  At  Hull  it  was  little  different, 
but  was  less  at  Sheffield.  South  Wales,  and  some  points  in 
Cornwall  and  Devonshire  continued  to  suffer ;  also  Darling- 
ton, Stockton,  and  Auckland  in  Durham.  With  reference 
to  Bristol,  the  Registrar- General  states, '' the  293  deaths 
from  scarlet  fever,  the  52  deaths  from  fever,  and  156  from 
diarrhoea  in  three  months,  imply  some  essential  defects  in 
dwellings,  sewage,  water  supply,  or  other  hygienic  condi- 
tions, which  mere  quarantine  arrangements  do  not  meet." 
In  the  fourth  quarter  the  epidemic  was  greatly  intensified 
in  many  places,  and  was  experienced  in  every  county  with 
variable  force ;  of  the  large  towns  it  was  most  active  in 
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Norwich,  Bristol,  jLueioester  and  Liverpool.  In  the  first 
quarter  of  1871  there  was  a  marked  dimination  of  deaths 
from  scarlet  fever  in  all  the  large  towns  except  Sunderland, 
in  which  the  rate  of  the  previous  quarter  was  somewhat  in- 
creased; the  same  decrease  is  met  with  in  the  various 
counties,  and  this  was  continued  into  the  following  quarter, 
with  the  exception  of  Sheffield  and  Sunderland,  in  both  of 
which  there  was  some  further  increase  of  mortality  from 
tills  disease. 

In  the  eight  principal  towns  of  Scotland  the  deaths  from 
scarlatina  in  1868  were  1,797,  in  1869  2,250,  and  in  1870 
1,205  only,  being  in  the  ratios  of  19,  23,  and  12,  to  10,000, 
respectively.  The  epidemic  of  1868-9  thus  passed  off  in 
1870  to  a  great  extent,  instead  of  increasing  in  the  third 
quarter  of  that  year  as  it  did  in  England.  Of  the  progress 
of  scarlet  fever  in  Scotland  in  the  present  year  I  have,  unfor- 
tunately, no  information.  There  appears  to  have  been  a  few 
cases  of  this  disease  in  Canada  in  1871,  but  I  regret  I  have 
met  with  very  few  notices  of  it  in  other  countries  for  several 
years  past.  Of  these  the  following  are  interesting  in  con- 
nection with  what  has  been  given  above.  At  Berlin  the 
deaths  from  scarlatina  in  1868  were  600,  in  1869  they  de- 
creased to  187,  and  in  1870  still  further  to  95,  shewing  the 
epidemic  of  1868  to  have  been  gradually  passing  off.  In 
Sweden  there  was  a  very  decided  increase  in  the  frequency 
of  and  mortality  from  scarlatina  in  the  second  half  of  1 869, 
corresponding  in  this  respect  with  England  and  Scotland. 
In  Philadelphia  in  the  United  States  the  mortality  from  this 
disease  in  1869  was  10  in  10,000,  far  higher  than  any  year 
since  1861.  It  is  clear,  however,  that  much  more  numerous 
and  detailed  notices  of  its  prevalence  in  other  countries 
are  required  before  its  character  as  an  epidemic  can  be 
fairly  made  out. 

Diphtheria  has  presented  but  slight  fluctuations  in  Eng-^ 
land  and  Wales  since  1866,  and  has  caused  a  mortality 
varying  from  1*2  to  1*4  in  10,000  per  annum.  In  1870  the 
mortality  was  only  1*2  in  10,000  and  the  deaths  in  the  first 
two  quarters  of  1871  were  but  slightly  more  numerous  than 
in  the  corresponding  periods  in  1870.  During  the  first 
quarter  of  1870  the  disease  was  above  the  mean  in  Ports- 
mouth, Bristol,  Birmingham,  Manchester,  Leeds,  and  Sun- 
derland; and  in  Wolverhampton  the  mortaHty  was  about 
five  times  greater,  or  in  the  annual  ratio  of  6*1  per  10,000, 
In  the  second  quarter  the  annual  ratio  of  deaths  in  Wolver- 
hampton was  still  5*5 ;  while  in  Norwich,  Bristol,  and  Brad- 
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ford,  the  deaths  were  above  the  mean.  In  the  third  quarter 
there  was  no  death  in  Wolverhampton  from  diphtheria  ; 
Birmingham,  Leicester,  Bradford,  and  Hull,  were  above  the 
mean  rate,  and  Norwich,  and  Sunderland,  had  the  annual  ratios 
of  3,  and  2*8  per  10,000  respectively.  In  the  fourth  quarter 
Leicester  and  Liverpool  were  a  little  over  the  mean ;  Nor- 
wich, Birmingham,  and  Bradford  had  about  twice  as  many, 
and  Sunderland  reached  the  high  rate  of  6*3  per  10,000  per 
annum.  In  the  first  quarter  of  1871  Birmingham,  Brad- 
ford, Leeds,  and  Sunderland,  still  showed  high  rates  of 
mortality  from  the  disease ;  and,  in  the  second,  Birming- 
ham, Liverpool,  and  Newcastle-on-Tyne.  Though  it  seems 
to  have  attained  its  chief  development  in  the  places  named 
above,  diphtheria  was  extensively  diffused  through  the  coun- 
try during  the  year  and  a  half  under  review,  so  much  so 
that  one  or  more  deaths  were  caused  by  it  in  every  county 
in  England  and  Wales  in  each  of  the  six  quarters,  except 
Cumberland,  Westmorland,  Huntingdon,  Rutland,  and 
Buckingham,  which  were  each  without  a  death  for  one 
quarter,  and  Bedfordshire,  which  was  exempt  for  three. 
•  In  Scotland,  in  1869,  the  mean  mortality  of  the  eight 
large  towns  from  diphtheria  was  1*9  per  10,000,  and  this 
rate  was  exceeded  in  Glasgow,  Edinburgh,  and  Leith.  In 
1870  the  rate  for  the  towns  generally  rose  to  2*7  per  10,000 ; 
Glasgow,  Greenock,  Leith,  and  Edinburgh  were  those  in 
which  the  ratio  exceeded  the  mean  of  1869,  and  in  Edin- 
burgh it  was  no  less  than  5*2  per  10,000  on  the  whole 
year.  Scarlatina  was  prevalent  in  these  towns  in  1870,  and 
particularly  so  in  Leith,  where  the  deaths  from  it  amounted 
to  22  in  10,000 ;  yet  in  Dundee,  when  they  rose  to  25  m 
10,000,  those  from  diphtheria  were  '8  only  in  the  same 
number.  Great  as  was  the  mortality  from  diphtheria  in  the 
towns.  Dr.  Stark  remarks  that,  in  Scotland,  it  has  always 
been  proportionally  much  more  fatal  in  the  rural  districts. 

On  the  Continent  there  seems  to  have  been  a  very  severe 
epidemic  of  diphtheria  in  the  Roumanian  towns  along  the 
Danube  in  1869 ;  the  same  year  in  Berlin  it  carried  off  873 
persons,  and  in  1870,  555;*  of  its  course  in  1871  I  have 
no  information.  In  November  and  December,  1870,  diph- 
theria was  not  infrequent  at  Malta,  and  it  continued  up  to 
August  of  the  present  year.  At  Mauritius,  too,  this  disease 
was  met  with  from  March,  1871,  onwards. 

*  In  Sweden  cases  were  met  with  in  all  the  provinces  in  1869,  but 
their  number  was  worthy  of  note  in  limited  tracts  of  the  eastern^  south- 
dm,  and  western  co^t  d^tricts,  only. 
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Hooping-congh  has  not  prevailed  to  an  nnnsnal  extent 
for  the  last  three  years  in  England  and  Wales.  The  rate  of 
mortality  in  1868  was  4.3  in  10,000,  in  1869, 5,  and  in  1870 
jast  nnder  5  in  10,000.  In  the  first  two  quarters  of  1871 
the  deaths  in  the  Registrar-General's  returns  amount  to 
4,805,  against  7,464  in  the  corresponding  period  in  1870, 
or  about  two-thirds  the  number ;  so  that  the  disposition  to 
the  disease  seems  on  the  decrease.  Like  diphtheria,  hoop- 
ing-cough was  generally  diffused  over  the  country;  yet, 
like  that,  too,  it  was  intensified  in  different  localities  from 
time  to  time.  In  the  first  quarter  of  1870  it  was  prevalent 
in  London,  Bristol,  Birmingham,  Nottingham,  Leeds, 
Newcastle-on-Tyne,  and  particularly  so  in  Manchester  and 
Balford.  In  the  second  quarter,  it  was  much  less  active 
everywhere.  In  the  third  quarter,  Liverpool  was  the  only 
one  of  the  large  towns  which  showed  any  considerable 
amount  of  it ;  and,  in  the  fourth  quarter,  Norwich,  Leicester, 
and  Liverpool,  and  to  a  minor  degree  Sunderland.  In  the 
first  quarter  of  1871,  Norwich,  Birmingham,  Liverpool,  and 
Sunderland,  all  presented  a  considerable  increase  of  mor- 
tality from  the  disease,  and  London  and  Sheffield  to  a  lesser 
extent ;  in  the  second  quarter,  Birmingham,  Liverpool,  Sun- 
derland, and  Newcastle  were  still  under  its  influence  in  a 
marked  manner. 

In  Scotland,  in  1869,  the  mean  death-rate  from  hoopincif- 
cough  in  the  eight  large  towns  was  14  in  10,000,  and  in  1870 
10*4  in  10,000  only,  showing  a  decrease  in  the  latter  year  con- 
siderably greater  than  in  England.  In  1869,  the  mean  rate 
was  exceeded  in  Glasgow,  raisley,  Edinburgh,  and  Leith, 
while  Oreenock  was  below  it,  and  Aberdeen,  Dundee,  and 
Perth  considerably  so.  In  1870,  Glasgow,  Greenock,  and 
Dundee  exceeded  the  mean ;  Leith  coincided  with  it ;  and 
Edinburgh,  Paisley,  Aberdeen,  and  Perth  all  fell  much  short 
of  it.  These  remarkable  fluctuations  of  disease  in  places  so 
close  and  in  such  constant  communication  with  each  other 
as  Edinburgh  and  Leith,  or  Glasgow,  Paisley,  and  Greenock, 
indicate  the  operation  of  some  factors  of  local  influence  which 
have  not  yet  been  appreciated. 

.  There  has  been  an  unusual  prevalence  of  fever,  not  only 
in  Europe,  but  in  other  parts  of  the  world  for  some  years 
past.  In  Europe  the  disease  has  assumed,  at  different 
points  and  times,  the  various  forms  in  which  it  appears  as 
an  epidemic — viz.,  the  yellow,  relapsing,  typhus,  and  remit- 
tent, and  there  is  such  a  connection  between  these,  in  point 
of  time  and  locality^  that  one  cannot  be  separated  from  the 
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otber  withoat  breaking  up  the  relation  they  have  to  each 
other  as  constituent  parts  of  the  same  general  epidemic. 
To  illustrate  this  point,  I  will  endeavour  to  sketch  the  pro- 
gress of  fever  in  Europe  and  its  immediate  vicinity  from 
1868,  so  far  as  the  rather  scanty  notices  in  my  possession 
will  allow.     In  the  early  part  of  that  year,  fever  of  a  very 
virulent  character,  described  as  typhus,  became   epidemic 
in  Tunis  and  Algiers,  on  the  south  coast  of  the  Mediterranean, 
and  soon  thereafter  this  disease,  it  was  said,  in  various  forms, 
became  extensively  diffused  in  Spain*     In  the  city  of  Naples, 
typhus  caused  1286  deaths  up  to  the  end  of  August ;  and  in 
the  western  part,  at  least,  of  Asia  Minor  a  malignant  fever 
raged  through  the  country  during  the  whole  summer.     In 
Berlin,  relapsing  fever  became  frequent  this  year,  and  it  was 
prevalent  in  Silesia ;  some  cases  also  appeared  in  London  in 
the  course  of  the  summer,  and  towards  the  end  of  the  year 
at  Tredegar  in  Monmouthshire.     In  Scotland,  where  deaths 
had  been  recorded  from  this  disease  every  year  since  1865, 
the  returns  of  the  Registrar- General  show  45  from  it  in 
1868,  which  were  not  confined  to  one  point,  but  distributed 
over  15  counties  out  of  the  33  into  which  the  country  is 
Subdivided:  these  are  associated  with  a  large  number  of 
typhus    and   enteric  cases.     In   Sweden,   relapsing    fever 
attracted  attention  in  the  end  of  1867,  and  in  1868  the 
cases   seem   to  have  been   more    frequent,   accompanying 
typhus,  and  what  are  called  gastric  fevers ;  so  that  this  pecu-> 
liar  form,  which  has  attracted  considerable  attention  lately, 
was  not  confined  to  one  or  a  few  points,  but  was  met  witlL 
over  nearly  half  of  Europe. 

In  1869,  fever  prevailed  extensively  through  Europe.  It 
was  rife  in  Spain,  I  believe,  during  most  of  the  year.  It 
was  also  very  prevalent  in  Naples,  and  early  in  the  year  at* 
Paris,  Brussels,  Breslau,  and  there  was  a  severe  epidemic  of 
the  relapsing  fever  at  Berlin.  In  Russia  fever  was  epidemic 
in  the  Governments  of  Toula,  Pskov,  Novgorod,  and  Olonetz, 
from  February  onwards ;  but  the  period  of  cessation  I  havo 
not  seen  mentioned.  In  England,  the  general  death-rate 
from  fever  in  1869  was  8*5  in  10.000,  against  9*2  the  pre- 
vious year ;  but  in  several  places  it  continued  to  be  largely 
developed,  and  caused  many  deaths.  This  was  the  case  in 
Islington,  some  parts  of  Monmouthshire,  Lancashire,  and 
Durham.  Relapsing  fever  also  continued  at  Tredegar  from, 
the  commencement  of  the  year,  accompanied  by  typhus ;  the, 
former  showed  itself  in  London  again  in  May,  and  in  Liver^ 
pool  in  September;  but  in  neither  was  the  disease  much 


320  BPIDBMICS  OF  TH18  LAST  THREE  TEARS. 

developed  this  year.  In  Scotland  deaths  from  relapsing 
fever  had  been  registered  in  1868  in  Glasgow,  Paisley,  and 
Greenock ;  in  1 869,  they  were  met  with  in  increased  num- 
bers, and  in  Glasgow,  Paisley,  Edinburgh,  and  Dundee,  In 
Sweden  fevers  continued  to  prevail,  if  not  with  quite  the 
same  severity,  yet  extending  over  portions  of  the  country 
which  had  previously  been  comparatively  free  from  them, 
and  ague  became  common  over  the  whole  country,  except 
Jemtland,  but  more  particularly  round  the  Malo  Lake,  north 
of  the  Wener  Lake,  and  in  Ostergothland  and  Kalmar,  the 
coast  districts  south  of  Stockholm. 

In  1870,  fever  in  the  yellow  form  appeared  on  the  south 
coast  of  Spain,  and  in  the  course  of  the  summer  Barcelona, 
Valencia,  Alicante,  and  Palma  in  Majorca,  were  affected. 
This  form  of  the  disease  was  occurring  at  the  same  time  at 
New  Orleans,  Mobile,  and  even  as  far  north  as  New  York, 
where  numerous  cases  presented  themselves  among  a  body 
of  troops  quartered  on  Governor's  Island  in  the  harbour. 
In  Berlin  the  deaths  from  fevers  of  all  descriptions  which 
in  1869  were  567,  rose  in  1870  to  701,  showing  a  consider- 
able increase.     In  England  and  Wales  the  general  death- 
rate  from  fever  in  1870  was  8  in  10,000,  a  slight  increase 
6ver  that  of  1 869,  though  under  the  average  of  the  previous 
twenty  years,  which  was  9.18.      Taking  the  mortality  by 
divisions,  it  was  only  in  Yorkshire,  and  the  northern  division, 
that  the  mortality  from  fever  was  in  excess  of  the  average 
for  the  ten  years,  1851-60,  and  in  both  instances  the  rates 
of  1870  were  about  one-fourth  above   the  average.     The 
most  striking  feature  in  progress  of  fever  in  this  country 
in  1870  was  the  great  development  of  the  relapsing  fever  in 
London,   in   Liverpool,  and  in  a  less  degree   at   Merthyr 
Tydfil,  and  at  Leeds.     In  Scotland,  in  the  eight  large  towns, 
the  mortality  from  fever  was  reduced  from  19.7  in  10,000  iu 
1869  to  14.5  in  1870  ;  but  the  portion  of  this  attributed  to 
the  relapsing  form  rose  from  0.0  per  10,000  in  the  former 
to  1.5  in  the  latter;  and  while  Greenock,  Leith.  Perth,  and 
Aberdeen  had  no  death  from  the  disease  in  1869,  Perth 
alone  of  the  eight  showed  this  immunity  in  1870,  while  in 
Glasgow  the  deaths  attributed  to  it  were  2.5  in  10,000,  and 
in  Paisley  2.8,  showing  a  great  frequency  of  the  disease. 

In  1871  the  notices  of  fever  in  Europe  in  my  possession 
are  very  few.  There  seems  to  have  been  a  severe  epidemic 
6f  typhus  in  Vienna,  which,  during  the  twenty-one  weeks 
from  22nd  March  to  15th  August,  led  to  the  admission  of 
1766  cases  to  hospital,  of  which  366,  or  22  per  cent.,  died« 
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How  far  this  epidemic  extended  in  the  Austrian  dominions, 
or  involved  other  countries,  unfortunately  I  have  no  infor- 
mation. Fever  in  this  country  was  rather  less  active  in  the 
first  two  quarters  of  1871  than  in  the  corresponding  periods 
in  1870. 

In  Mauritius,  since  the  severe  epidemic  of  1867,  fever  has 
been  more  prevalent  than  for  some  time  previously,  and  has 
every  now  and  then  been  severe.     Early  in  1869  there  was 
a  severe  epidemic  of  the  same  character  in  Bourbon.     In 
1870,  after  the  cessation  of  the  cholera  epidemic  at  Zanzibar, 
dengue  appeared  there,  and  seems  to  have  become  general. 
In  1871  this  disease  broke  out  at  Aden  towards  the  end  of 
June,  subsiding  apparently  about  the  middle  of  September ; 
during  this  time  730,  out  of  a  total  strength  of  972  men 
women  and  'children  of  the  garrison  of  Aden,  were  attacked. 
The  disease  was  said  to  have  been  prevailing  extensively  at 
-Za«azibar,  and  probably  along  the  coast  to  the  northward. 
T^eTer,   said  to  resemble  that  at   Mauritius,  had  made  its 
appearance  in  Madagascar  in  the  early  part  of  1871,  coin- 
ciding with  an  increase  of  the  disease  in  Mauritius,  and  at 
Cape  Town  fever  was  very  prevalent  in  the  early  months 
of  the  year. 

In  India,  in  1809,  fever  was  very  wide  spread,  with  both 
cholera  and  small-pox,  though  the  mortality  from  fever 
exceeded  that  from  both  the  others.  According  to  data 
given  by  Dr.  Cunningham,  Sanitary  Commissioner  with  the 
Government  of  India,  the  deaths  from  fever  appear  that  year 
to  have  amounted  to  78  in  10,000  of  the  population  in  Oudh, 
to  83  in  the  North-western  provinces,  to  142  in  the  Central 
provinces,  and  to  156  in  the  Punjaub.  The  details  given 
by  Dr.  Cunningham  do  not  permit  of  the  geographical  dis- 
tribution of  fever  and  cholera  being  shown  with  accuracy. 

Early  in  this  year  (1871)  a  fever  resembling  plague  was 
reported  as  having  broken  out  in  Khorasan,  in  Persia ;  and 
at  Tehran,  typhus  was  subsequently  mentioned  together 
with  cholera.  As  in  India,  however,  the  details  are  not 
sufficient  to  show  the  relation  of  these  diseases. 

Fever  prevailed  extensively  in  Peru  in  1868  and  1869, 
being  in  the  yellow  form  along  the  coast  at  least ;  it  also 
was  prevalent  along  the  Pacific  coast  of  Nicaragua,  and  in 
Venezuela  and  Caraccas,  in  the  latter  year.  On  21st  July, 
1869,  the  existence  of  yellow  fever  at  Rio  Janeiro  was 
officially  notified ;  and  in  the  early  months  of  1870,  the  sum- 
mer of  that  country,  the  disease  was  severe,  though  prin- 
cipally affecting  foreigners.      About  this  time,   some  few 
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persons  who  tad  arrived  at  Buenos  Ayres  from  Brazil  were 
attacked  with  yellow  fever ;  but  the  disease  soon  ceased.  In 
1871,  however,  many  months  after  the  termination  of  the 
cases  just  mentioned,  a  severe  epidemic  commenced  at 
Buenos  Ayres  at  the  end  of  January;  it  culminated  in  the 
week  ending  14th  April,  and  by  the  end  of  May  seems  to 
have  ceased.  The  number  of  deaths  has  been  variously 
stated ;  the  official  account  gives  13^402  up  to  the  12th  May. 
Another,  in  the  Buenos  Ayres  Standard^  estimates  26,000  as 
having  died  to  the  end  of  April.  The  former  may  have 
underrated  the  mortality ;  but  as  the  latter  deals  with  no 
number  under  100,  it  looks,  to  say  the  least  of  it,  extremely 
suspicious.  Assuncion,  on  the  Paraguay,  about  150  miles 
above  its  confluence  with  the  Parana,  like  Buenos  Ayres, 
had  a  slight  attack  of  yellow  fever  in  the  summer  of  1869- 
70;  and  again  a  severe  epidemic  at  the  end  of  1870. 
Corrientes,  at  the  confluence  of  the  rivers,  suffered  severely 
from  the  same  disease  early  in  1871.  At  this  time,  too, 
the  existence  of  yellow  fever  was  reported  in  some  of 
the  ports  of  Chili,  in  the  latitude  of  those  just  alluded  to, 
but  on  the  west  coast  of  South  America ;  but  the  evidence 
is  not  quite  satisfactory.  During  1871  yellow  fever  was 
prevalent  at  Bahia,  Maranham,  and  Para ;  and  at  Pemam- 
buco  a  fever  which,  from  the  account  given  of  it,  resembles 
cerebrospinal  fever  in  some  respects,  had  been  frequent  for 
some  months  previous  to  August. 

These  details  afford  several  illustrations  of  the  law  I  have 
indicated  as  that  pursued  by  epidemics  of  fever.  Thus  the 
severe  outbreak  in  Asia  Minor  and  along  the  shores  of  the 
western  part  of  the  Mediterranean  occurred  in  a  year  with 
an  even  number,  and  in  the  following,  an  odd  year,  the 
fever  extended  to  the  northern  parts  of  Europe.  The  out- 
break of  yellow  fever  along  the  coast  of  Spain  in  1870, 
accompanied  by  a  similar  manifestation  at  New  Orleans  and 
Mobile,  is  to  the  same  effect.  The  very  severe  outbreak  of 
fever  in  Central  and  Upper  India  in  1869,  and  that  in 
Khorassan  in  1871,  both  occur  in  a  zone  in  which  the  law 
shows  the  weight  of  febrile  epidemics  is  to  be  expected  in 
years  with  an  odd  number.  The  occurrence  of  an  epidemic 
at  Bio  Janeiro  in  the  end  of  the  odd  year,  and  at  Buenos 
Ayres  at  the  commencement  of  the  odd  year,  are  all  in 
accordance  with  the  general  law. 

Cholera  in  its  epidemic  form  was  last  met  with  in  the 
western  part  of  Europe  in  1867,  when  it  was  confined  to 
countries  bordering  the  Mediterranean.    Though  there  were 
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distinct  indications  of  a  cholerific  influence  passing  over 
this  country  both  in  1868^  and  in  1 870^  the  disease  as  an 
epidemic  has  not  threatened  us  until  now ;  to  trace  this 
it  is  necessary  to  pfo  back  for  some  years.  It  will  be  recol- 
lected that,  in  1867,  a  severe  outbreak  of  cholera  took  place 
in  Northern  India,  and  the  same  year  it  extended  from  that 
westward  as  far  as  the  southern  shore  of  the  Caspian,  affect- 
ing a  poi*tion  of  Persia  in  which  the  epidemic  disease  had 
not  been  seen  for  some  years^  though  it  had  existed  through 
Mesopotamia  and  to  the  west  of  the  Caspian  in  1866. 
During  the  winter  of  1867,  and  early  months  of  1868,  the 
disease  continued  pretty  active  on  the  south  and  east  shores 
of  the  Caspian,  but  seems  to  have  subsided  towards  the 
middle  of  the  year.  In  August  and  September,  however, 
the  disease  resumed  its  activity  and  seems  to  have  been  felt 
severely  over  the  districts  in  which  it  appeared  in  1867, 
but,  up  to  September  at  least,  did  not  extend  westward 
over  those  in  which  it  had  prevailed  in  1866.  Early  in 
1869  a  serious  outbreak  of  cholera  occurred  at  Herat  and 
Perah,  and  a  little  later  the  severe  epidemic  in  Central  and 
Northern  India  took  place,  showing  great  activity  of  the 
causes  of  the  disease  in  India  and  parts  of  Persia  at  that 
time.  While  that  was  going  on,  cholera  made  its  appear- 
ance at  Kiew,  in  southern  Persia;  the  first  case  showed 
itself  in  the  middle  of  May  and  proved  fatal,  the  next  was 
a  month  later,  and  in  July  and  August  they  became  more 
numerous,  and  the  disease  reached  its  climax  in  October. 
There  was  no  trace  of  importation  in  this  instance,  and 
there  is  no  account  of  cholera  being  in  existence  nearer  than 
the  south  of  the  Caspian.  In  October  the  disease  extended 
to  different  parts  of  East  Orel  to  Jitomir,  and  descended 
the  Dneiper  to  Tcherkassy ;  in  November  it  had  reached 
Betchiska,  also  on  that  river,  but  to  the  north  of  Kiew ;  it 
was  also  at  Piriatin,  in  the  government  of  Poltava ;  and  in 
December  at  Boslave,  in  that  of  Smolensk ;  it  became  grad- 
ually diffused  in  short  through  the  valley  of  the  Dneiper,  and, 
though  nowhere  this  year  did  it  appear  as  a  severe  epidemic, 
yet  it  was  unequivocally  malignant  cholera.  In  July,  ]  870, 
the  disease  had  become*  active  again,  and  was  experienced 
along  the  north-east  coast  of  the  Black  Sea  from  Soukhem 
Kaleh  to  Kertch,  and  embracing  various  points  as  far  as 
Tsaritzin  on  the  Volga,  and  extending  to  the  north-westward 
as  far  as  St.  Petersburg,  which  it  reached  on  17th  August, 
and  where,  between  this  date  and  the  28th  October,  it 
caused  536  deaths.     During  the  colder  months  it  was  much 
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less  active,  but  there  was  a  continued  succession  of  cases^ 
and  in  1871,  as  the  summer  months  came  on,  these  became 
more  numerous  again,  and  the  disease  spread  into  the 
provinces  bordering  the  Baltic,  to  Helsingfors  in  Finland, 
and  even  as  far  as  Archangel,  also  into  Siberia  as  far  as 
Tomsh.  In  July  the  disease  began  to  move  westwards, 
and  was  at  Wilna  early  in  the  month,  atKonigsberg  towards 
the  end  of  it,  at  Swinemunde  and  Hamburg  on  23rd 
August,  while  cases  had  occurred  at  Altona  as  early  as  the 
19th,  it  had  also  declared  itself  at  Elbing,  Dantzic,  and 
BerUn,  during  the  course  of  that  month. 

Several  now  present  may  recollect  that  under  the  general 
law  of  the  progress  of  cholera  epidemics  the  chief  influ- 
ence of  these  is  experienced  in  Persia  in  a  year  with  an 
even  number,  in  southern  Bussia  in  the  following  or  odd 
year,  and  in  northern  Bussia  in  the  next  or  even  one. 
The  outbreak  in  Persia  in  July  and  August,  1868,  that  at 
Kiew  in  1869,  and  at  St.  Petersburg  in  1870,  are  quite  in 
accordance  with  this  law.  Another  very  important  feature 
in  the  history  of  cholera  is  illustrated  by  the  details  given 
above  with  regard  to  fever,  viz.,  its  inability  to  penetrate  a 
district  as  an  epidemic  which  is  occupied  by  fever.  Though 
we  have  no  precise  information  of  the  distance  eastward  to 
which  the  fever  of  1868,  1869,  and  1870  extended,  yet  there 
are  the  great  facts  that  in  1868,  while  cholera  was  severe  in 
Persia,  fever  was  no  less  so  in  Asia  Minor  and  through  the 
Mediterranean;  in  1869,  when  the  former  advanced  into 
Bussia,  fever  extended  from  Spain  to  Silesia,  and  was  par- 
ticularly severe  in  Bussia  itself,  in  the  governments  of 
Pskov,  Novgorod,  Olonetz,  and  St.  Petersburg  in  their 
centre,  though  how  far  it  involved  other  portions  of  that 
country  unfortunately  there  is  no  information.  The  con- 
tinuance of  this  bar  to  the  western  progress  of  cholera  was 
indicated  by  the  increase  of  fever  at  Berlin  in  1 870,  and  the 
epidemic  at  Vienna  early  in  1871,  and,  I  have  no  doubt, 
that  it  will  ultimately  be  found  that  in  those  districts  along 
the  south  shore  of  the  Baltic,  through  which  it  ultimately 
made  its  way,  its  progress  was  preceded  by  a  diminution  of 
any  fever  there  existing.  This  remark  applies  to  all  de- 
scriptions of  fever  except  enteric,  which  is  found  to  increase 
at  the  same  time  and  place  with  cholera.  A  third  point 
most  important  to  be  kept  in  mind  is  the  fact  of  the  disease 
having  commenced  with  sporadic  cases,  300  miles  from  the 
nearest  coast,  and  without  any  trace  of  importation,  in  fact 
we  have  no  information  of  the  existence  of  cholera  at  the 
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time  nearer  than  the  south  of  the  Caspian^  some  1500  miles 
off.  Many  maintain  that  sporadic  cases^  though  they  may 
present  every  characteristic  symptom  of  those  occurring  in 
the  middle  of  ?m  epidemic,  are  essentially  different  in  their 
nature,  apparently  because  they  frequently  arise  without 
communication  with  previous  cases ;  yet  here  is  an  epidemic 
which  has  so  arisen,  and  if  an  epidemic  can  spring  up  with- 
out such  communication,  it  is  clear  sporadic  cases  may  do 
so,  though  the  causes  are  not  in  suflScient  force  to  generate 
an  epidemic.  On  the  other  hand,  the  appearance  of  sporadic 
cases  in  the  malignant  form  affords  unequivocal  evidence  of 
the  extension  of  the  cholerific  influences  to  the  spot  where 
they  occur,  whether  preceded  by  importation  or  not. 

According  to  the  law  already  alluded  to,  the  wave  of 
cholera  which  overspread  Persia  in  1868  and  southern 
J^nssia  in  1869  would  retire  from  the  former  in  1870,  and 
th«e  latter  in  1871,  and  might  or  might  not  be  succeeded  by 
aBiother,  the  reasons  for  which  we  are  not  yet  acquainted 
with.  As  it  happens  another  has  followed.  •  This  was  in- 
dicated by  outbreaks  at  Kerman,  in  the  south-east  of  Persia, 
and  at  Buroghird  and  Hamadan  in  the  west,  early  in  the 
summer,  and  somewhat  later  at  Bagdad.  In  1871  the 
disease  extended  westward  in  Persia,  affecting  Bushire  in 
February,  Bassora  in  March,  and  attacking  Nejef,  Kerbela, 
on  the  Euphrates,  and  down  the  west  coasfc  of  the  Persian 
Gulf.  It  was  also  at  Teheran  severely  at  the  beginning  of 
June,  and  at  Turkomantchai  and  Tabriz  apparently  towards 
the  end  of  that  month.  While  these  outbreaks  were  show- 
ing themselves  in  Persia  several  of  the  Russian  ports  in  the 
Black  sea  which  had  been  free  of  the  disease  for  some  time 
were  again  attacked ;  among  these  were  Taganrog,  Rostov, 
and  Kherson,  and  it  spread  into  the  provinces  of  Poltava 
and  Kostroma  in  a  very  active  form,  and  reappeared  in 
Nicolaief,  Ekaterinoslav,  and  Kiew,  thus  corresponding 
in  its  advance  to  the  preceding  wave.  The  disease  still 
manifests  a  disposition  to  advance  westwards,  both  in 
Arabia  and  at  Constantinople,  Broussa,  and  Smyrna, 
Three  cases  presented  themselves  in  Vienna  in  July.  This 
epidemic  is  considerably  more  intense  than  that  which  pre- 
ceded it  in  Russia,  and  as  the  conditions  which  so  long  con- 
fined the  latter  to  Russia  seem  disappearing,  and  the  disease 
has  crept  along  the  south  shore  of  the  Baltic  as  it  did  in 
1831,  it  seems  very  probable  that  we  may  experience  an 
outbreak  in  this  country  next  year  corresponding  to  that  of 
1832. 
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In  the  end  of  1869  there  was  a  severe  outbreak  of  cholera 
at  Zanzibar^  extending  into  1870  j  this  embraced  the  coast 
to  the  south  as  far  as  Gape  Delgado^  and  for  some  distance 
north  of  Zanzibar^  and  also  extended  inland.  The  islands 
Comoro  and  Johanna  were  attacked,  but  the  other  three  of 
the  group^  as  well  as  the  Mozambique  settlements^  escaped 
for  the  time,  it  was  supposed  in  consequence  of  a  strict 
quarantine.  In  August,  however,  Mozambique  also  was 
attacked,  and  in  September  the  disease  showed  itself  on  the 
north-east  coast  of  Madagascar.  In  the  early  months  of 
1871  cholera  was  .prevalent  on  the  east  coast  of  Madagascar, 
also  it  is  said  in  the  islands  of  Johanna,  and  Mayotta  another 
of  the  Comoro  group,  and  it  had  also  appeared  at  the  mouths 
of  the  Zambezi,  to  the  south  of  Mozambique,  Sporadic 
oases  were  met  with  at  this  time  in  Mauritius.  The  last 
mentioned  outbreak  corresponds  both  as  to  time  and  locality 
with  a  fresh  wave  from  the  southward.  The  cholerifio 
influences  were  evidently  experienced  at  Mauritius,  but 
owing  to  the  frequency  of  fever  there,  most  probably,  were 
held  in  check.  The  prevalence  of  dengue  at  Zanzibar  after 
the  cholera  of  1870,  and  its  extension  to  the  northward,  of 
which  we  have  heard  from  Aden,  have  most  likely  limited 
its  extension  to  the  north.  Whether  the  dengue  or  other 
fevers  succeeded  the  decline  of  cholera  at  Mozambique  last 
year  I  have  no  evidence,  but  so  far,  the  latter  does  not  seem 
to  have  returned  there.  Along  the  east  coast  of  Madagascar 
the  cholera  of  the  early  months  of  1871  seemed  to  be 
succeeded  at  a  later  period  by  a  fever  resembling  that  of 
Mauritius. 

This  hasty  sketch  embraces  the  chief  epidemics  of  the  last 
two  years,  as  far  as  the  information  in  my  possession  enabled 
me  to  refer  to  them,  I  had  originally  intended  to  notice 
some  of  the  epizootics  which  have  appeared  within  the  same 
time,  but  the  length  this  communication  has  reached  renders 
it  advisable  to  finish  for  the  present. 
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[Bead  April  lOth,  1872.] 


In  March,  1871,  I  brought  under  the  notice  of  this  Society 
an  analysis  of  800  cases  of  small-pox  treated  in  the  H  amp- 
stead  Hospital  during  the  existing  epidemic.  In  the  present 
paper  I  purpose  giving,  in  a  more  detailed  form,  the  statis- 
tics of  a  larger  number,  and  from  these  figures  endeavour  to 
show  the  influence  exercised  by  vaccination,  age,  sex,  and 
occupation  on  the  rate  of  mortality  in  small-pox.  I  confine 
myself  to  personal  experience,  trusting  that  a  contribution 
towards  the  history  of  the  present  fatal  outbreak  by  ono 
who  has  had  very  great  opportunities  of  observing  it,  may 
possess  interest. 

'Vaccination, — To  show  that  the  mortality  amongst 
patients  sufiering  from  small-pox,  and  who  have  been  pre- 
viously vaccinated,  is  very  much  less  than  it  is  amongst 
those  who  are  not  so  protected,  is,  at  the  present  day,  but 
repeating  a  truism  ;  still,  additional  figures  can  do  no  harm, 
so  I  give  them.  Of  6,221  patients  admitted,  1,248  were 
without  marks  of  vaccination,  and  of  these  C38,  or  51  12 
per  cent.,  died;  whilst  among  the  4,973  who  showed  proofs 
of  being  vaccinated,  in  only  567  instances  did  the  disease 
prove  fatal,  giving  a  percentage  of  mortality  of  11*40. 
From  these  numbers  it  is  seen,  that  although  the  number  of 
patients  received  into  the  Hospital  of  the  vaccinated  class 
exceeded  the  number  in  the  unvaccinated,  a  fact  of  which 
the  antivaccination  League  has  made  vigorous  use,  the 
larger  number  of  deaths  occurred  amongst  the  unvaccinated. 
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The  general  percentage  of  mortality  is  19*36,  which  is 
above  the  average  of  late  epidemics.  This  has  been  ascribed 
by  Mr.  Marson,  who  has  noticed  the  same  circumstance  at 
the  Small-pox  Hospital,  and  whose  lengthened  experience  en- 
titles him  to  speak  on  this  puint  with  authority,  not  only  to 
the  form  of  the  disease  generally  being  more  severe,  but 
also  to  the  large  proportion  of  cases  of  the  malignant  and 
haemorrhagic  type  which  have  come  under  treatment.  This 
great  prevalence  of  haemorrhagic  small-pox  is  characteristic 
of  the  present  outbreak,  and  seems  to  depend  upon  a  peculiar 
development  of  the  epidemic  influence. 

It  is  possible  for  individuals  to  be  vaccinated,  and  yet  not 
to  obtain  all  the  protection  they  might  do,  as  the  vaccination 
may  be  inefficiently  performed.  It  may  be  inefficient  either 
in  quality  or  quantity.  As  to  quality,  where  there  are  dif- 
ferent observers,  with  possibly  different  standards,  it  is  very 
difficult  to  reduce  the  results  to  figures :  so,  while  believing 
firmly  that  the  character  of  the  vaccine  pock  exercises  an 
immense  influence  over  its  protective  power,  I  am  unable  to 
bring  statistics  to  confirm  my  belief. 

With  quantity  we  have  not  the  same  difficulty  ;  there  are 
the  marks,  and  they  have  but  to  be  looked  for  and  counted. 

In  the  3,555  cases  in  which  the  number  of  marks  was 
noted,  and  in  which  the  results  are  given  in  full  in  Table  I, 
it  is  found  that  the  percentage  of  mortality  in  those  showing 
one  mark  is  17*39,  showing  two  12'17,  showing  three  10.58, 
showing  four  838,  showing  ^ve  and  more  6*43 — a  scale  in 
which  the  mortality  is  in  inverse  ratio  to  the  number  of 
marks  seen.  The  practical  deduction  to  be  made  from  these 
numbers  is  that  the  larger  the  number  of  places  in  which 
we  vaccinate  the  more  protection  is  given.  To  obtain  even 
a  fair  average  of  protection,  at  least  three  marks  are 
required,  but  something  is  gained  by  exceeding  that 
number. 

An  interesting  study  in  connection  with  the  influence  of 
cow-pox  over  small-pox  is  to  watch  the  diseases  when  con- 
current. A  considerable  number  of  children  have  come  as 
patients  into  the  Hospital  suffering  from  both  vaccinia  and 
variola,  and  my  experience  is,  that  if  the  cow-pock  reach  the 
eighth  day  before  the  small-pox  eruption  makes  its  appear- 
ance, the  latter  disease  is  modified.  As  the  result  of  the 
investigations  I  have  been  able  to  make  into  the  question  of 
the  period  of  incubation  of  small-pox,  I  have  come  to  the 
conclusion  that  in  the  great  majority  of  cases  the  small-pox 
eruption  shows  itself  on  the  fourteenth  day  after  the  recop- 
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tion  into  the  system  of  the  variolous  influence  ;  vaccination 
during  the  first  three  or  four  days  of  the  period  of  incubation 
will  accordingly  be  useful — a  strong  reason  for  vaccinating 
persons  in  a  house  where  small-pox  has  already  shown 
itself. 

Of  small-pox  after  re- vaccination  I  have  not  seen  much, 
owing,  I  believe,  to  the  rarity  of  its  occurrence.  Out  of  the 
6,221  cases  atove  mentioned,  in  only  three  could  any  satis- 
factory proof  of  previous  re- vaccination  be  discovered.  A 
good  many  of  the  patients  said,  on  their  admission,  that  they 
had  been  re-vaccinated ;  but,  on  pressing  the  inquiries,  it 
was  found  that  while  the  operation  had  been  performed  no 
after  effects  had  been  produced,  and  that  thereupon  the 
doctor  had  assured  them,  that  as  they  were  not  susceptible 
to  the  vaccination  there  was  no  fear  of  their  taking  small- 
pox. Their  presence  in  the  hospital  was  sufficient  proof  of 
the  fallibility  of  this  doctrine,  one  which  is  inculcated  even 
yet  by  many  members  of  the  profession. 

Our  nurses  and  servants  in  constant  and  close  attendance 
on  small-pox,  when  protected  by  revaccination,  do  not  take 
the  disease;  and  in  this  respect  the  experience  at  the 
Hampstead  Hospital  coincides  with  that  at  the  older  Insti- 
tution at  Highgate.  I  wish  it  were  possible  to  bring  home 
to  the  minds  and  belief  of  the  general  public  my  conviction 
regarding  re- vaccination,  namely,  that  it  is  a  sure  protection 
against  small-pox.  To  ensure  this  protection,  re-vaccination 
producing  some  local  effect  must  have  been  performed  after 
the  individual  had  reached  15  years  of  age.  Cases  of  variola 
subsequent  to  re-vaccination  are  merely  the  exceptions  that 
prove  the  rule ;  they  are  more  uncommon  than  second 
small-pox,  and  differ  also  in  this  way,  that  whereas  the  latter 
are  frequently  severe,  and  sometimes  fatal,  the  former  are 
very  mild  indeed. 

Age. — The  extremes  are  alike  unfavourable  in  small-pox, 
as  will  be  seen  by  a  reference  to  Table  II,  in  which  the  per- 
centages of  mortality  are  highest  at  the  beginning  and  end. 
Taking  the  unvaccinated  class,  amongst  whom  age  is  the 
chief  modifying  influence,  we  find  the  period  of  minimum 
mortality  to  be  between  the  10th  and  20th  years  of  age. 
Under  5  as  many  as  70*87  per  cent,  die,  this  diminishes  to 
35"03  per  cent,  between  10  and  20,  and  increases  gradually 
to  100  per  cent,  over  60,  but  the  number  in  the  last  category 
is  so  small  as  to  possess  little  value.  Amongst  the  vaccinated 
the  period  of  minimum  mortality  is  also  between  10  and  20, 
after  20  the  increase  is  proportionately  greater  than  in  the 
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unvaccinated,  showing  that  the  protective  power  of  vaccina- 
tion becomes  lessened  by  the  efflux  of  time.  Unvaccinated 
infants  under  one  year  of  age  rarely  recovered. 

It  is  worthy  of  note  that  cases  of  small-pox  of  the  hsemor- 
rhagic  type,  unfortunately  in  this  epidemic  so  common  in 
adults,  were  very  seldom  found  amongst  the  children. 

Sex, — More  males  than  females  were  treated,  the  active 
work  of  men  bringing  them  in  more  frequent  contact  with 
the  contagion :  the  numbers  were  3,377  males  and  2,844 
females  ;  of  the  former  680,  or  20*  13  per  cent,  died  ;  of  the 
latter  525,  or  18*49  per  cent.,  a  higher  rate  amongst  males 
than  females.  This  is  the  case  both  in  the  vaccinated  and 
unvaccinated  classes ;  but,  taking  age  in  conjunction  with 
sex,  we  find  that  the  lower  rate  of  females  is  limited  to  adult 
life.  Separating  the  patients  under  20  from  those  over  that 
age,  the  statistics  are  as  follows  : — 

Males  under  20 — 
Vaccinated  admitted  1,210,  died    87         7*8  per  cent. 
Unvaccinated    „  491     „     251  =  51*12       „ 

Females  under  20-^- 

Vaccinated  admitted  1,103,  died    79  =    7*16  percent. 
Unvaccinated     „  410     „     225  =  54*87       „ 

Males  over  20 — 

Vaccinated  admitted  1,506,  died  248  =  16*46  per  cent. 
Unvaccinated     „  170     „       94  =  55*29      „ 

Females  over  20 — 

Vaccinated  admitted  1,154,  died  153  =  13*35  per  cent. 
Unvaccinated    „•         177     „       63  =  38*41       „ 

What  makes  the  adult  male  more  liable  to  death  when 
attacked  by  small-pox  than  the  female  f 

Prima  facie  one  would  suppose  that  the  female,  from  her 
more  delicate  organisation,  would  stand  the  worst  chance, 
but  figures  show  that  the  reverse  is  the  truth.  This  efliBct 
must  be  produced  by  something  which  lowers  the  vital 
powers  of  men-most  probably  thi  mode  of  life. 

It  may  be  that  the  extra  wear  and  tear  undergone  by  them 
in  the  capacity  of  bread-winners  may  have  something  to  do 
with  it,  but  I  am  inclined  to  ascribe  it  to  the  greater  preva- 
lence of  dissipated  and  irregular  habits  amongst  men  than 
women.  Nothing  unfits  one  to  cope  with  small-pox 
more  than  previous  dissipation.  The  likelihood  of  an  imper- 
fectly vaccinated  hard  drinker  recovering  from  an  attack  of 
this  disease  is,  I  believe,  small. 

Occupation,  like  sex,  influences  the  mortality  both  directly 
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and  indirectly ;  directly,  by  increasing  tbe  number  of  deaths 
in  the  suflFerers  from  the  malady ;  and  indirectly,  by  certain 
callings  bringing  those  following  them  in  more  than  average 
contact  with  the  infectious  cause. 

Table  III,  which  is  a  classified  list  of  all  occupations,  of 
which  we  have  had  more  than  10  representatives  as  patients, 
exemplifies  both  influences.  The  occupations  placed  in  it 
above  the  dotted  line  have  amongst  the  vaccinated  a  per- 
centage of  mortality  higher  than  the  average,  and  those  under 
it,  less.  By  a  reference  to  that  table,  it  will  be  seen  that 
sedentary  employments,  contrary  to  what  might  have  been 
expected,  compare  favourably  with  the  others.  The  great- 
est mortality  occurs  in  the  occupations  in  which  admittedly 
dissipated  habits  prevail,  or  in  which  the  persons  employed 
are  exposed  to  a  continuous  high  temperature.  Perhaps  the 
latter  circumstance  induces  the  former.  Amongst  men  may 
be  instanced  cabmen  and  blacksmiths,  and  amongst  the 
women  laundresses  and  cooks,  as  classes  wliose  occupations 
have  increased  the  mortality  in  small-pox.  This  increase  is 
owing  to  the  large  number  of  haemorrhagic  cases  developed 
under  these  conditions.  In  connection  with  the  question  of 
the  influence  of  occupation  and  habits  of  life  on  the  mortality 
of  small-pox,  much  valuable  information  might  be  obtained 
from  statistics  collected  in  manufacturing  districts  compared 
with  others  from  purely  agricultural  ones  during  the  same 
epidemic. 

Table  I. — Analysis  of  3,555  Cases  in  which  the  number  of  Marks 

was  noted,  toith  Sex  and  Age. 

WITHOUT  MASKS. 


Aob. 

Males. 

Femalbs. 

TOTAT.. 

Ad- 
mitted. 

Died. 
60 

51 
28 
31 
20 
3 
2 

195 

Per 
centage. 

Ad- 
mitted. 

Died. 

63 

37 
21 
23 
12 
3 
3 

162 

Per 
centage. 

Ad- 
mitted. 

Died. 

123 

88 
49 
54 
82 
6 
5 

357 

Per 
centage. 

Under  5 

85 

100 

79 

55 

31 

8 

2 

1 

70-58 

51- 
35-44 
56-36 
64-51 
38- 
100- 

85 

67 
56 
43 

:23 

• 

4 
5 

74-11 

55-22 

37-5 

53  48 

52-17 

75- 

60- 

170 

167 

135 

98 

54 

12 

7 

72-35 

Between 
6  and  lO  ......... 

52-69 

10  and  20 

36-25 

20  and  30 

55- 10 

30  and  40  

59-25 

40  and  60 

60- 

50  and  60 

71-42 

Over  60 

Total 

361 

5402 

283 

57-10 

644 

55-43 
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WITH  ONE  UABK. 


AOB. 


Under  5 

Between 
6  and  10  ... 
10  and  10  ... 
20  and  30  ... 
30  and  40  ... 
40  and  50  ..., 
50  and  60  ..., 
Over  60 

Total 


Males. 


Fkxalbs. 


Ad- 

Per 

Ad- 

mitted. 

Died. 

1 

centage. 

mitted. 

6 

20- 

10 

22 

4 

1818 

16 

107 

8 

7-47 

73 

87 

20 

22-98 

103 

40 

7 

17-5 

29 

12 

2 

16-66 

12 

3 

1 

33-3 

5 

8 

1 
44 

33-3 

2 

279 

15-77 

250 

I     Per 
Died,  centage. 


3 

4 

16 
2" 
6 
8 
1 
1 


48 


80* 

25- 

J8-69 

19-41 

20-71 

25- 

20- 

50- 


19-2 


Total. 


Ad- 
mitted. 


15 

38 

180 

190 

69 

24 

8 

6 


92 


Died. 


8 

18 

40 

13 

5 

2 

2 


529 


Per 
centage. 


WITH  TWO  If  ABKS. 


Under  5 

Between 
5  and  10  ... 
10  and  20  ... 
20  and  30  ... 
30  and  40  ... 
40  and  50  ... 
50  and  60  ... 
Overgo 

Total 


5 

2 

40- 

4 

2    50- 

24 

2 

8-33 

25 

2 

8- 

210 

11 

523 

175 

8 

4-57 

245 

44 

17-95 

167 

26 

15-56 

91 

22 

24*15 

65 

9 

13-84 

27 

4 

14-81 

14 

5 

35-71 

10 

2 

20- 

6 

1 

16-66 

4 

2 

89 

50- 

8 

1 
54 

33-3 

616 

14-44 

459 

11-76 

9 

4 

49 

4 

385 

19 

412 

70 

X50 

31 

41 

9 

16 

3 

7 

8 

143 

1075 

WITH   THREE   IfABKS. 


WITH  FOUR  IfABKS. 


Under  5 

Between 
5  and  10  ... 
10  and  20  ... 
20  and  30  ... 
30  and  40  ... 
40  and  50  .... 
50  and  60  .... 
Over  60 

Total 


26-6 

2105 

10- 

2105 

18-98 

20-91 

25- 

40- 


17-39 


44*4 

816 
4-93 
19-39 
J  9-87 
21-95 
18-75 
42-85 

1329 


Under  5 

5 

25 
157 
130 

38 

19 

2 

1 

2 

1 
10 
17 
12 

6 

48 

40* 

4- 

6-36 
1307 
31-57 
31-57 

6 

21 

124 

98 

33 

11 

1 

1 

2 

13 

4 

3 

10 

16-6 

l-fiS 
13-26 
12-12 
27-27 

11 

46 

281 

228 

71 

3) 

3 

1 

3 

1 

12 
30 
16 

9 

27-27 

Between 
5  and  10 

2*17 

10  and  20  

4-27 

20  and  30 

13-15 

30  and  40  

22  53 

40  and  50 

80- 

50  and  60 

Over  60 

Total 

180 

12-73 

294 

7-85 

671 

71 

10-58 
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WITH  FIVE   OB  MORB    MARKS. 


Males. 

Femalbb. 

Total. 

AoE. 

Ad- 

Per 

Ad- 

Per 

Ad- 

Per 

mitted. 

Died.' oentage. 

mitted. 

Died. 

oentage. 

mitted. 

Died. 

centage. 

Under  5 

2 

I 

50- 

1 

— 

3 

1 

33*3 

Between 

5  and  10 

8 

, 

_ 

17 

1 

5-88 

25 

1 

4. 

10  and  20 

27 

1 

3-70 

43 

5 

11-62 

70 

6 

8-57 

20  and  30 

42 

1 

2-38 

42 

2 

4-76 

84 

3 

3-57 

30  and  40  

11 

^— 

_ 

6 

2 

33-3 

17 

2 

11-76 

40  and  50 

2 

— 

^_ 

1 

^_ 

3 

___ 

m^^ 

50  and  60  

_ 

.M 

_ 

_^ 

_ 

m^^m 

Over  60 

— 

3 

— 

10 

— 

— 

13 

Total 

92 

3-26 

110 

9-09 

212 

613 

Table  II. — General  Summary  at  Diferent  Ages. 


MALES. 


AOK 

WiTHODT  MaBKS. 

With  Marks. 

Total. 

Ad- 
mitted. 

Died. 
117 

87 

47 

51 

30 
9 
2 
2 

345 

Per 

oentage. 

Ad- 
mitted. 

Died. 

16 

12 
59 
142 
69 
28 

5 

4 

335 

Per 
oentage. 

Ad- 
mitted. 

Died. 
133 

99 

106 

193 

99 

37 

7 

6 

680 

Per 

oentage. 

Under  5 

165 

188 

138 

96 

54 

16 

2 

2 

70-90 

46-27 
3405 
53  12 
55-55 

56-25 
100- 
100- 

44 

169 

997 

1015 
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120 

28 

11 

36-36 

7-10 
5-90 
13-99 
20-78 
23-3 
17-85 
36-36 

209 

357 

1135 

1111 

386 

136 

30 

13 

63-76 

Between 
5  and  10 

27-74 

10  and  20 

9-42 

20  and  30 

17-37 

30  and  40 

25-67 

40  and  50 

27-94 

60  and  60 

23-3 

Above  60  

46*16 

Total 

661 

52-19 

2716 

12-33 

3377 

20-13 

FEMALES. 


Under  5 

Between 
6  and  10  ... 
10  and  20  ... 
20  and  30  ... 
30  and  40  ... 
40  and  50  ... 
50  and  60  ... 
Above  60  ... 

Total 


144 

102 

70-83 

39 

9 

23-07 

183 

HI 

150 

81 

54- 

170 

12 

7-06 

320 

93 

116 

42 

36-20 

894 

58 

6-48 

1010 

100 

120 

41 

34-16 

791 

82 

10-36 

911 

123 

36 

17 

47-2 

245 

43 

17-95 

281 

60 

15 

6 

40- 

76 

22 

28-94 

91 

28 

6 

4 

66-6 

32 

4 

12-5 

38 

8 

— 

293 

— 

10 

2 

232 

20- 

10 

2 
525 

587 

49-74 

2257 

10-27 

2844 

60-10 

2906 
9-9 
13-50 
21-35 
30-76 
21-05 
20- 

18-49 
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TOTAL  OF  BOTH  BBXSS. 


Aos. 

Without  Marks. 

With  Masks. 

TOTAI« 

Ad- 
mitted. 

Died 

219 

168 
89 
92 
47 
15 
6 
2 

638 

Per 

centage. 

Ad- 
mitted. 

Died. 

25 

24 

117 

224 

112 

50 

9 

6 

567 

Per 

centage. 

Ad- 
mitted. 

Died. 

244 

192 

206 

316 

159 

65 

15 

8 

1205 

Per 
centage. 

Under  5 

309 

338 

254 

216 

90 

31 

8 

2 

70-87 

49-73 
35-03 
42-59 
52-2 

48-88 
75- 

I'O- 

83 

339 

1891 

1806 

577 

196 

60 

21 

30-12 

7-08 
6-18 
12-40 
19-41 
25-51 
15- 
28-57 

892 

677 

2145 

2022 

667 

227 

66 

23 

62*24 

Between 
5  and  10  

28-36 

10  and  20 

9-60 

20  and  30 

15*63 

80  and  40 

23-83 

40and'50 

28*68 

50  and  60 

22-05 

Above  00  

84*78 

Total 

1248 

51-12 

4973 

11-40 

6221 

19-36 

Table  III. — Occupations  Classified. 


OCODP&TION   OF  HALES   GYBB  20. 

Vaccinated. 

Unyaocinatsd 

Trades. 

Admitted. 

Died. 

5 

6 
6 
9 
6 
4 
12 
6 
2 
2 

Percentage. 

Admitted. 

Died. 

"PlacT^RTPi  th«?    . , .  T  -  r  T  -  - . » .  -  T  -  r  t  -  - ,  - 

10 
12 
20 
41 
25 
21 
132 
32 
11 
12 

50* 

50- 

30* 

21-9S 

20. 

19-04 

18-98 

18*76 

18-18 

16-6 

2 
2 
1 
3 

12 
2 
2 
2 

Cabmen   * 

1 

"Painters  .....4-. 

I 

Grooms    «... 

Barmen,  etc 

1 

Butchers 

Jjabourors   

7 

Bricklayers,  etc 

1 

Drapers  and  Hosiers^  etc 

Jewellers 4.. 

1 

1 

General  percentage  of  mortality  in  Vaccinated  Males  over  20  » 16*40. 


Shoemakers    

Tinmen 

Carmen 

Tailors 

Clerks,  etc.  * 

Carpenters,  etc 

Gasntters,  etc 

Costeriliongers,  etc. 

Porters    , 

Coachmen  * , 

Salesmen.,  


20 

3 

14 

2 

21 

8 

15 

2 

23 

3 

9 

1 

9 

1 

27 

3 

67 

2 

11 

1 

14 

1 

15- 
14-29 
14*28 
13-3 
8304 
11-1 
111 
111 
20-44 
9-09 
7-14 


3 
3 
6 
8 
1 
7 
1 
1 
7 
1 
1 


1 
4 
2 
1 
2 

1 
2 
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Occupation  of  Females  oybb  20. 

Vaocimatkd. 

Unvaooinated. 

Trades. 

Admitted. 

Died. 

39 

5 

10 

Percentage. 

Admitted. 

Died. 

Domestic  servants,  including  Cooks 
Laundresses 

181 
27 

72 

21-60 
18-51 
13-8 

18 
I 
6 

11 

Sempstresses 

5 

General  percentage  of  mortality  in  Vaccinated  Females  over  20  s  13*35. 
Charwomen    20  2  10  4  2 


I  have  thus  endeavoured  to  briefly  present  to  you  some  of 
the  facts  deduced  from  the  analysis  of  over  6,000  cases  of 
small-pox  treated  during  the  present  epidemic,  one  which  for 
severity  has  not  been  surpassed  since  the  practice  of  vaccin- 
ation was  generally  introduced.  In  doing  so  I  have  without 
doubt  but  repeated  what  is  to  many  of  you  an  old  story. 
But  if,  from  the  figures  here  adduced,  the  smallest  iota  of 
additional  proof  is  furnished  of  the  immense  value  of  vac- 
cination and  re- vaccination  as  a  protection  against  this  most 
terrible  disease,  or  if  one  of  the  many  benefits  to  be  derived 
from  leading  a  temperate  life  is  shown,  I  will  think  the  time 
is  not  wasted  which  has  been  given  to  their  collection  and 
arrangement. 
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X)N  THE   DISTEIBUTION  OP  ASIATIC   CHOLERA 

IN    AFRICA. 

Bt  Dr.  smart,  C.B.,  K.H.,  R.N., 

INSPECTOR- GENERAL   OV   FIjEETS  AND   HOSPITALS. 


IBead  June  I2th,  1872.] 


Inquiey  has  been  successfully  directed  to  the  history, 
course,  and  means  of  propagation  of  this  disease  in  Asia, 
Europe,  and  America;  but  hitherto  no  attempt  has  been 
made  to  collect  the  scattered  facts  Qoncerning  its  visitation 
of  Africa. 

The  geographical  peculiarities  of  this  continent  occasion 
special  relations  of  commerce  from  without,  and  of  inter- 
course within,  its  limits;  and  by  these  the  spreading  of 
cholera  in  Africa  has  been  regulated  in  a  very  remarkable 
manner.  The  great  centres  of  demi-civilisation  that  fringe 
its  coasts  are  isolated  from  each  other  in  a  manner  unseen 
elsewhere ;  and  the  commerce  of  these  is  carried  on 
with  widely  separated  countries,  and  the  sources  from  which 
the  invasions  of  cholera  can  be  traced  are  almost  invariably 
identical  with  those  of  commerce. 

Thus,  Egypt  can  trace  back  to  Arabia  some  of  its  visita- 
tions as  the  sequels  of  pilgrimages  to  the  holy  cities ;  and 
Abyssinia  may  trace  hers  to  the  same  source ;  not  merely 
by  means  of  their  own  pilgrims,  but  by  the  transit  of 
those  belonging  to  more  remote  Mohamedan  countries. 
Through  each  of  these  channels  the  disease  has  been  widely 
dispersed — in  the  one  instance  through  Europe  to  America ; 
and  in  the  other,  into  the  regions  of  Africa  lying  south  of 
the  great  desert  of  sand  with  its  oases  or  green  islets,  an- 
alogous to  an  ocean  with  its  scattered  islands.  From 
Egypt,  the  disease  has  been  widely  dispersed,  with  all  the 
rapidity  which  modern  steam  navigation  provides :  and  from 
Abyssinia  with  the  slow  progress  of  caravans,  or  the  still  slower 
steps  of  vagrant  or  nomadic  hordes  of  negroes,  who  travel 
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on  foot  from  the  interior  of  Africa  to  the  shores  of  the  Red 
Sea  to  cross  over  to,  and  to  return  from,  the  holy  cities  of 
Arabia,  carrying  amidst  them  the  essential  or  specific  causes 
of  epidemic  Asiatic  cholera. 

Outside  the  straits  of  Babel-man-deb  there  lies  a  great 
centre  of  African  commerce,  at  Berberah;  and  there  an 
annual  fair  lasts  six  months,  from  November  to  April, 
during  which  the  commodities  of  the  Galla  country  are  ex- 
changed for  those  brought  from  Southern  Arabia  and  the 
Persian  Gulf.  Together  with  the  commodities  of  Southern 
Arabia,  the  cholera  has  been  imported  into  Berberah,  and 
has  been  conveyed  by  returning  caravans  across  country, 
along  the  course  of  the  Juba  river,  to  appear  again  at  the 
eastern  coast;  and,  likewise,  by  a  more  inland  route, 
to  the  Galla  country,  and  thence  through  southern  tribes, 
until  it  has  been  met  with  by  caravans  that  have  started 
from  Zanzibar  to  trade  on  the  borders  of  Lake  Tanganyika. 

Further  southward,  on  the  east  coast  of  Africa,  lies  that 
great  centre  of  Arab  commerce — Zanzibar;  which  sends 
its  great  caravans  far  into  the  interior  to  bring  back  ivory 
and  slaves,  and  attracts  to  its  fine  harbour  vessels  from  the 
Persian  Gulf,  from  Cutch,  Bombay,  Surat,  and  the  entire 
Malabar  coast,  to  traffic  for  the  contents  of  the  caravans, 
and  the  produce  of  the  slave-cultivated  lands  near  the 
coast.  This  great  commerce  is  regulated  by  the  monsoons, 
which  blow  from  the  N.E.,  wafting  the  ships  from  Asia, 
between  December  and  March,  or  from  the  S.W.,  carry- 
ing them  back  again,  between  June  and  October.  By  the 
same  means^  the  coasters  of  Zanzibar  are  carried  to  and  fro 
on  their  voyages  to  the  Portuguese  settlements  at  the  south, 
to  the  Comoros,  and  to  Madagascar,  where  the  natives  of 
Arabia  and  of  India  are  the  chief  merchants  in  every  port. 
Thus,  the  southward  traffic  of  Zanzibar  commences  sub- 
sequently to  the  arrival  there  of  the  vessels  from  India,  the 
Persian  Gulf,  and  Arabia. 

Everywhere  in  this  direction  are  found  the  most  striking 
proofs  of  the  dissemination  of  cholera  in  the  great  stream, 
and  in  the  smaller  channels,  of  commerce.  Epidemics 
appear  in  Zanzibar  after  the  arrival  of  vessels  from  Asia, 
and  spread  along  the  coast  north  and  south  of  it,  following 
the  traffic  of  the  monsoons  with  certainty,  and  falling  short 
with  them.  From  this  port  the  disease  has  gone  south  to  Mo- 
zambique and  Quillimane,  on  the  delta  of  the  Zambesi,  and 
it  has  been  carried  north  to  the  island  of  Socotra  ofi*  Cape 
Guardafui ;  while  it  has  been  conveyed,  stage  by  stage,  from 
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the  coast  of  Africa  to  the  Comoros^  Madagascar^  and  lately  to 
Bourbon,  if  not  to  Mauritius  itself,  which  were  wont  to  re- 
ceive the  disease  from  southern  India. 

The  southern  part  of  the  continent,  from  Quillimane,  in 
18°,  S.  Lat.,  round  by  the  Cape  of  Good  Hope  to  Eio  Grande, 
in  11°,  N.  Lat.,  has  not  yet  suflFered  from  epidemic  cholera. 
The  last-named  position  is  the  limit  of  the  course  of  the 
disease  along  the  north  western  shores  of  Africa ;  but  our 
ignorance  of  what  occurs  in  the  great  fertile  track  between 
the  White  Nile  and  the  sources  of  the  Niger,  forbids  its 
being  positively  asserted  that  the  disease  has  not  reached 
the  west  coast ;  through  the  tribes  of  Mohamedan  negroes 
populating  that  belt,  known  collectively  as  Tocrwr^  the  pil- 
grims from  which  are  the  most  destitute  that  reach  the  holy 
places  of  Arabia^  through  Abyssinia  and  Sennaar. 

Retracing  our  steps  to  Egypt,  of  which  it  was  said  that 
its  visitations  were  generally  due  to  the  intercourse  of  pil- 
grims with  Arabia,  and  casting  from  it  westward,  the  states 
of  Barca  and  Tripoli  would  appear  to  have  been  less  fre- 
quently infected.  Still  further  west,  the  kingdom  of  Tunis 
has  presented  epidemics,  having  more  frequently  relations 
to  those  of  Algeria  than  to  those  of  Egypt ;  while  Algeria 
itself,  seems  to  have  been  almost  entirely  dependent  on 
southern  Europe  for  its  infection,  and  Morocco  has  suffered 
concurrently  with  Algeria  in  most  instances,  but  some- 
times with  Spain  \  and  in  it  the  disease  has  extended  south 
westward  to  Mogadore  and  Safi  on  the  west  coast,  and  in- 
land to  Fez  and  its  southern  provinces,  from  which  it  has 
been  conveyed  by  caravans  across  the  desert  to  the  Senegal, 
and  along  that  coast  to  the  southern  position  of  the  Bio 
Grande  already  referred  to,  at  the  same  time  as  it  was 
stated  to  prevail  in  Bonadoo,  eight  hundred  miles  from  the 
coast  on  the  upper  water  shed  of  the  Niger,  which  courses 
through  the  western  states  of  Tocrur  or  Mohamedan  Cen- 
tral Africa.  Thus,  we  find  that  in  this  great  continent 
there  are  several  tracks  of  invasion  of  cholera ;  of  which, 
that  through  Egypt  and  Abyssinia  and  the  central  plains 
of  Africa  derives  more  directly  from  Arabia,  that  through 
Zanzibar,  from  the  Persian  Gulf  and  the  western  shores 
of  the  Indian  peninsula,  and  that  of  Algeria  and  Mo- 
rocco from  the  south  of  Europe :  all  of  which  have  one 
feature  in  common,  viz.,  of  following  the  well-known 
tracks  of  commerce  and  human  intercourse,  progressing 
in  exact  ratio  with  the  rapidity  or  slowness  of  that  inter- 
course. 
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After  this  general  survey  of  the  invasions  and  attacks  of 
cholera  in  Africa^  we  may  take  a  more  circamstantial  view 
of  them  in  the  different  regions  thus  defined. 

Arabia  was  the  earliest  source  of  epidemic  cholera  in 
Africa.  The  best  authority  on  the  early  history  of  the 
disease^  Dr.  John  Macpherson,  in  a  paper  {Epidemiological 
Trans. y  Vol.  iii,  Part  1),  has  quoted  from  the  writings  of 
Zacutns  Lusitanus^  A.d.  1629^  that  the  disease  then  known 
in  India  as  Mordeshi,  "  in  Mauritania  et  Arabia  est  lethalis 
fere,  in  quern  affectum  incidunt  Arabes  frequenter,  qui  con- 
tinue jusculum  esitant  frigidum  quod  ciiscus  vocatur.'^ 
Accepting  this  literally,  we  derive  from  it  a  knowledge  that 
among  the  Arabs  and  Moors,  who  used  in  common  one 
national  dish,  the  same  disease  existed  as  that  which 
had  become  known  to  the  earliest  Portuguese  settlers  at 
Goa  in  India,  where,  at  that  time,  it  was  likewise  attributed 
to  dietetic  causes  alone,  without  any  recognition  of  endemic 
or  epidemic  characters.  It  may  be  inferred  that  a  severe 
form  of  sporadic  bilious  cholera  was  then  known  in  the  Al- 
geria of  our  day,  as  well  as  in  Arabia,  among  people  of  the 
same  habits  of  life ;  and  even  in  our  own  time  there  are,  in 
this  respect,  but  few  differences  between  the  Bedouins  of 
Arabia  and  the  Kabyles  of  Algeria.  The  disease,  however, 
seems  to  have  been  unknown  at  that  time  in  Egypt,  as 
Prosper  Alpinus,  who  wrote  his  treatise  on  Egyptian  medi- 
cine m  1581,  after  residing  two  years  in  that  country  and 
six  in  the  Levant  solely  for  medical  exploration,  makes  no 
allusion  whatever  to  the  disease.  History  is  mute  on  cholera 
in  Egypt  up  to  that  date ;  and  therefore,  if  there  be  truth 
in  the  allusion  made  by  Dr.  William  Ainslie  to  "  a  tradition 
among  the  Arabs  that  the  disease  was  introduced  into 
Arabia  some  centuries  ago  from  India,  and  that  it  travelled 
over  Persia,  Syria,  and  Egypt,  and  finally  disappeared 
in  the  African  de^erV^ ;  that  event  must  have  happened 
after  Alpinus  wrote.  With  this  reservation  as  to  period, 
the  tradition  is  not  improbable,  but  it  is  involved  in  mystery. 

Dr.  Macpherson  has  proved  the  true  epidemic  nature  of 
the  disease  in  India  as  it  prevailed  in  Goa  in  June  and 
July  1543,  according  to  D^Orta,  who  wrote  in  1563,  and  thus 
the  statement  of  Zacutus,  as  to  its  prevalence  in  Arabia 
when  he  wrote  in  1629,  is  not  incredible ;  and  that  it  may 
soon  after  that  have  spread  from  Arabia  into  Egypt  as  an 
epidemic — a  little  later  than  when  Alpinus  wrote — ^is  not 
improbable.  It  must  be  admitted,  however,  this  is  but  the 
foundation  of  a  theory  on  very  insecure  paths  of  medical 
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history^  and  that  there  is  no  substantial  ground  for  assign- 
ing an  earlier  date  than  1831  for  the  existence  in  Egypt  of 
the  true  epidemic  form  of  Asiatic  spasmodic  cholera,  sub- 
sequent to  its  appearance  at  the  festivals  of  the  holy  cities 
of  Arabia.  The  connection  between  the  events  of  the  festi- 
val at  Mecca  and  of  cholera  in  Egypt,  was  clear  on  that  occa- 
sion, although  it  may  have  been  denied  on  later  occasions. 
Salim-Bey  states  that  only  on  two  occasions,  1831  and  1865, 
has  Egypt  been  invaded  by  cholera  at  the  moment  of  the 
return  of  the  pilgrims  from  Mecca. 

A  certain  degree  of  relationship  between  the  epidemics 
of  Arabia  and  Egypt,  has  negative  as  well  as  positive  con- 
firmation, in  the  facts  connected  with  the  first  historical  ex- 
tension of  the  disease  westward  from  India  in  1821,  when 
it  followed  two  tracks ;  of  which,  that  through  Indepen- 
dent Tartary  ceased  at  Orenburg  on  the  Oural,  and  the 
other  through  Persia,  ended  on  the  Syrian  shore  in  1 823. 
On  that  occasion,  neither  Arabia  nor  Egypt  sufiered. 

The  second  westward  invasion  left  India  in  1827,  was  at 
Orenburg  in  1829,  from  which  it  passed  into  Europe  in  1830. 

Arabia  was  infected  in  1831, 1835,  1846,  1847,  and  1848, 
and  again  in  1859,  then  recurring  mildly  every  year  till  the 
next  great  outbreak  in  1865,  since  when  it  has  again  made 
its  annual  presence  known  in  milder  type. 

Egypt  has  undergone  epidemics  in  1831,  1837,  1848, 
1850,  1855,  and  1865.  Salim  Bey,  the  representative  of 
Egypt  at  the  congress  of  1866,  affirmed  that  of  these  epi- 
demics those  of  1831  and  1865  were  the  only  instances  of  the 
epidemic  outburst  in  Egypt  subsequent  to  the  festivals  in 
Arabia,  and  that  all  of  them  had  occurred  between  the  4th 
of  June  and  the  25th  of  July,  which  would  seem  to  indicate 
that  certain  climatic  conditions  are  concurrent  with  these 
epidemic  outbursts.  But  the  devastation  that  arose  at  the 
festival  of  Tantah  in  June  1848,  was  preceded  by  the  disease 
at  Mecca  in  December  1847,  and  it  is  reasonable  to  assume 
a  connection  between  these  facts,  as  some  who  had  been 
at  Mecca  may  also  have  been  present  at  the  great  assem- 
blage of  Mohamedans  at  Tantah.  In  1850,  there  would 
appear  to  have  been  no  cholera  in  Arabia,  but  it  was  pre- 
sent in  Algeria  and  Tunis  in  1 849,  and  there  also  severely, 
as  well  as  at  Malta  infected  from  Tunis,  in  1850;  conse- 
quently, as  that  was  the  time  when  pilgrims  passed  through 
Egypt,  en  route  from  the  west  towards  Arabia,  it  may  be 
inferred  that  the  disease  in  Egypt  was  derived  from  the 
west  on  that  occasion  as  Tripoli  was  then  infected  from 
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Tunis.  Again  in  1855,  Arabia  is  reported  to  have  been 
free,  but  in  that  eventful  year  the  disease  prevailed  on  the 
shores  of  the  Mediterranean,  from  Spain  to  the  Crimea,  and 
an  unrestricted  intercourse  was  carried  on  between  Turkey 
and  Egypt,  and  by  its  means  the  disease  may  have  been 
readily  introduced  into  Egypt. 

In  1865,  the  track  of  the  disease  from  Arabia  lay  through 
Egypt,  from  which  it  radiated  to  the  shores  of  Europe, 
which  would  appear  to  have  been  the  only  occasion  in 
which  it  did  so,  and  this  is  very  remarkable  in  the  history 
of  epidemic  diffusion. 

If  these  data  be  correct  and  these  views  be  adopted,  it 
follows  that  we  may  credit  the  Asiatic  cholera  epidemics  of 
Egypt  to  have  been  derived  from  Arabia  in  1831,  1848,  and 
1865;  from  Tunis  in  1850 ;  and  from  Turkey  in  1855. 

M.  Bricquet  asserts  that  the  cholera  has  never  lasted  be- 
yond six  months  in  Egypt,  and  has  never  become  endemic 
there,  which  implies  that  on  each  occasion  of  outbreak  it 
has  been  by  a  fresh  invasion. 

The  principal  determining  element  of  these  epidemics 
appears  to  have  been  the  movement  of  the  vast  bodies  of 
hadjis  from  and  to  the  holy  cities  of  Arabia,  in  attending 
the  Kourban  Bairam  festival,  which  is  moveable  between 
May  and  November,  while  the  period  of  outbreak  of 
Egyptian  epidemics  lies  in  June  and  July ;  and  thus  we 
see  that  the  epidemics  of  1831,  1848,  and  1865  were  related 
to  the  return  from  the  festival,  while  that  of  1850  occurred 
previous  to  or  in  the  passing  through  Egypt  of  the  hadjis 
from  the  west  towards  Arabia,  and  the  epidemic  of  1855 
had  no  relation  whatever  to  Arabia,  which  was  healthy  that 
year.  Formerly,  the  pilgrimage  occupied  more  time, 
when  the  western  hadjis  went  to  Egypt  by  slow  sailing 
native  craft,  or  in  caravans  skirting  the  Mediterranean 
shore,  when  from  Egypt  the  great  caravan  route  lay  around 
the  head  of  the  Red  Sea  and  then  along  the  Arabian  shore, 
occupying  much  time  in  the  transit  to  and  fro.  Thus  there 
was  a  greater  interval  between  the  departure  from  Arabia  and 
the  outbreak  in  Egypt.  Since  1850,  the  extension  of  com- 
merce by  steam  in  the  Mediterranean  and  in  the  Red  Sea  has 
revolutionised  the  entire  programme  of  these  pilgrimages, 
by  completing  in  as  many  weeks  what,  it  formerly  took  as 
many  months  to  perform;  and  thus  in  1865  the  epidemic 
of  May  in  Arabia  was  renewed  in  Egypt  in  June. 

On  the  other  hand,  the  greater  facilities  of  getting  away 
from  the  holy  places,  seem  to  have  curtailed  its  invasive 
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force  when  the  disease  has  been  of  the  merely  endemic  type, 
as  from  1859  to  1864  inclusive,  while  it  has  been  effec- 
tive only  when  the  highest  degree  of  epidemic  type  has 
prevailed  at  the  holy  places,  as  in  1865.  All  the  known  facts 
concerning  the  Egyptian  epidemics  serve  to  prove  how 
much  the  outbursts  of  cholera  are  dependent  on  human 
intercourse,  and  especially  upon  the  movements  and  the  rests 
of  large  bodies  of  men  ill-provided  for  travel,  decreasing 
BO  long  as  they  are  actually  in  motion,  and  developing  with 
renewed  vigour  when  they  come  to  a  halt,  whether  in 
crowded  cities  or  temporary  encampments  j  just  as  in  ships 
a  fair  side  wind  speedily  extinguishes  cholera,  but  head 
winds  and  a  slow  progress  cause  it  to  linger,  with  tendency 
to  renewed  outbursts. 

Westward  of  Egypt,  between  it  and  Tunis,  in  the  great 
syrtis  of  sandy  soil,  lie  the  kingdoms  of  Barca  and  Tripoli. 
The  data  concerning  cholera  in  these  states  are  very  inde- 
cisive. When  Egypt  was  visited  in  1831, 1837,  and  1848, 
Tripoli  is  said  to  have  escaped.  Its  first  visitation  of  1850 
is  said  to  have  been  from  Tunis,  when  Egypt  also  appears 
to  have  been  infected.  On  that  occasion,  the  disease  crept 
along  the  Barbary  shore,  from  west  to  east.  In  1849,  it 
had  extended  from  Oran  to  Tunis ;  and  in  the  spring  of 
1850,  it  advanced  again  towards  the  east,  from  Tunis  to 
Malta  and  Tripoli,  and  finally  to  Egypt. 

In  1853,  cholera  was  again  seen  in  Tripoli,  and  other 
spots  on  the  Barbary  shore ;  and,  according  to  Dr.  Milroy, 
it  was  difficult  to  account  for  its  presence  there ;  as  on  the 
one  hand  Egypt,  and  on  the  other  Algeria,  together  with 
southern  Italy  and  Malta,  remained  exempt.  In  1865,  Tri- 
poli suffered  later  than  Egypt,  but  Tunis  was  exempt,  al- 
though Algeria,  Sicily,  and  Malta  were  infected. 

In  1856,  Tunis  had  a  slight  visitation,  Malta  then  suffering 
more  severely  than  in  the  preceding  year ;  but  Tripoli  on  the 
east  and  Algiers  on  the  west  were  free.  In  1865,  when  the 
great  epidemic  radiated  from  Egypt  to  all  the  north  shore 
of  the  Mediterranean,  the  Barbary  shore  was  untouched 
by  it  as  far  as  Algiers,  where  the  infection  was  traced  from 
Marseilles.  On  this  occasion,  Tunis  and  Morocco  observed 
a  strict  quarantine  towards  the  pilgrims  on  their  return 
from  Egypt.  In  1867,  Tunis  was  again  infected,  subse- 
quently to  Algiers,  into  which  the  disease  was  imported 
from  the  south  of  France  in  1866. 

Thus,  it  would  appear  that  the  course  of  cholera  in  the 
Barbary  States  has  been  more  frequently  from  west  to  east 
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than  in  the  contrary  direction,  and  that  this  applies  to  Tri- 
poli lying  next  to  Egypt,  as  well  as  to  Tunis.  In  1850, 
Tripoli  was  visited  after  Tunis,  and  the  disease  seems  to 
have  larked  there  till  1853,  when  it  reappeared  in  epidemic 
type.  In  1855,  Tripoli  was  visited  after  Egypt,  and  Tunis 
Buffered  the  following  year.  In  1867,  Tunis  was  again  in- 
fected from  Algeria,  without  extension  to  Tripoli. 

The  States  of  Tunis  and  Algeria  are  contiguous,  and 
there  has  been  a  relation  of  time,  if  not  a  succession,  be- 
tween their  epidemics.  Thus,  1834  and  1835  in  Algeria, 
and  1835  at  Tunis;  1849  in  Algeria,  1850  in  Tunis;  1855 
in  Algeria,  1856  in  Tunis ;  and  lastly,  1866  in  Algiers,  and 
1867  in  Tunis.  In  addition  to  its  contiguity  to  Algeria,  in- 
to which  the  disease  has  been  frequently  imported  from 
France,  Tunis  has  been  open  to  infection  by  hadjis  return- 
ing from  Arabia  through  Egypt,  affording  it  a  double  lia- 
bility. Its  epidemics  of  1850  and  1855  occurred  in  years 
of  epidemics  in  Egypt,  but  it  did  not  suffer  when  Egypt 
suffered  in  1831, 18*37, 1848,  and  1865,  and  it  suffered  when 
Egypt  did  not  in  1835,  1856,  and  1867. 

Hitherto  the  survey  has  been  over  coasts  and  states  that 
have  at  different  times  received  the  infection  of  cholera, 
sometimes  from  Egypt  in  the  east,  and  at  other  times  from 
Algeria  in  the  west;  but  now  we  arrive  at  a  region  of 
Africa  which  has  owed  all  its  infections  to  Europe,  so  that 
in  the  first  and  second  epidemic  cycles,  from  1831  to  1860, 
the  track  of  the  Asiatic  disease  into  this  part  of  Africa  lay 
through  the  north  of  Europe,  round  by  its  western  countries 
to  the  northern  Mediterranean  shores,  and  across  that  sea 
into  Africa.  There  have  been  so  many  and  so  great  pecu- 
liarities in  the  outbursts  and  extensions  of  the  disease  in 
this  geographical  region,  that  as  regards  its  epidemiology 
we  may  consider  this  western  hasin  of  the  Mediterranecm  as 
a  defined  cholera  region,  in  the  same  sense  as  the  countries 
on  the  south  the  Baltic  are  regarded  as  such.  It  is  bounded 
on  the  west  by  Spain  and  Morocco ;  on  the  north  by  France ; 
south  by  Algiers  and  Tunis ;  and  on  the  east  by  Italy,  Sicily, 
and  Malta.  In  it  the  first  European  epidemic  took  a  reverted 
course  from  west  to  east  in  1 834,  after  lingering  a  year  and 
a  half  in  the  peninsula,  regaining  epidemic  intensity  there. 
The  second  European  epidemic  passed  over  the  face  of  the 
continent  in  1848  and  1849,  after  which  there  was  a  general 
rest,  excepting  in  the  south  of  the  Baltic  basin,  where  it 
became  endemic  in  Silesia  and  Poland,  to  spread  again  over 
northern   and   central  Europe  in  1853.      In   the  western 
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Mediterranean  basin^  it  began  in  Spain  in  1848,  shewed  its 
greatest  extent  in  1849,  and  disappeared  late  in  1850,  re- 
appearing in  1853  in  such  an  nnaccountable  wayin  the  Penin- 
sula  that  its  origin  was  attributed  to  an  importation  from 
the  Havanna  into  Vigo.  From  that  time  it  remained  in  the 
western  basin  until  1857,  or  until  the  end  of  1860,  with  an 
intercalated  free  year,  1858,  Spain  being  the  first  and  last 
infected  country  on  the  shores  of  the  basin.  The  revival 
of  the  disease  in  1859-60  was  not  traceable  to  any  fresh  in- 
fection from  without,  and  M.  Didiot  has  not  hesitated  to 
assign  to  it  a  spontaneous  origin  in  Spain  and  Oran  in  the 
summer  and  autumn  of  1859,  and  it  is  remarkable  that 
while  the  disease  extended  through  Morocco,  Portugal  es- 
caped and  Gibraltar  was  free  until  1860  the  second  year  of 
its  continuance. 

The  year  1860,  like  1837,  was  the  expiring  epoch  of  an 
epidemic  cycle,  and  both  are  distinguished  by  numerous  re- 
crudescences of  the  disease  in  its  preferred  regional  haunts, 
especially  so  around  the  western  Mediterranean  basin,  where 
it  lasted  from  3  848  to  1860,  with  1852,  1857,  and  1858  free 
years,  so  far  as  is  known. 

The  third  great  epidemic  cycle  commenced  in  1865,  after 
a  rest  of  four  years.  The  disease  radiated  into  Europe  from 
Egypt.  Spain  was  infected  early ;  Morocco  escaped ;  Al- 
giers received  the  disease  from  Marseilles  and  not  from 
Egypt.  The  absence  of  infection  direct  from  Egypt  into 
the  Barbary  shore,  although  receiving  returning  pilgrims, 
was  a  marked  phenomenon  in  1865,  which  could  not  be  at- 
tributed to  any  other  cause  than  a  rigid  quarantine  exacted 
by  the  governments  of  Tunis  and  Morocco.  It  is  equally 
notable  that,  although  escaping  by  quarantine  on  the  first 
invasion  of  the  western  basin,  yet  both  these  countries 
sufiered  severely  at  a  later  date,  Tunis  in  1867  and  Morocco 
in  1868-69.  This,  however,  is  connected  with  exemptions 
of  insular  positions  within  the  basin,  which  have  exem- 
plified the  worth  of  quarantine  in  warding  off  altogether 
on  some,  'and  of  postponing  on  other  occasions  the  inva- 
sion of  epidemics  from  the  shores  of  the  basin  in  which 
they  lie. 

We  are  indebted  to  Drs.  Vincent  and  CoUardot,  of  the 
hospital  staff  in  Algeria,  for  an  historical  account  of  the 
epidemics  of  that  country  up  to  1865,  from  which  they  have 
deduced  strong  arguments  in  favour  of  quarantine  from  the 
facts  which  they  adduced.  The  greater  reliance  is  due  to 
their  statements;  as  at  the  time  of  their  production  they 
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incurred  great  risk  of  official  displeasure  from  opposing  the 
opinions  that  actuated  the  policy  of  their  country. 

The  coast  of  Algeria  extends  over  six  hundred  miles. 
Its  western  city  is  Oran,  with  its  port  of  Mirs-el-Keber, 
holding  much  intercourse  with  Spain  as  well  as  with  Prance, 
and  forming  the  stragetic  position  from  which  the  fortified 
towns  towards  the  Morocco  frontier  obtain  their  reinforce- 
ments and  supplies.  Its  eastern  port  is  Bona,  near  the 
Tunisian  frontiers,  having  at  about  thirty  miles  inland  the 
important  fortress  of  Constantino.  Algiers  itself  lies  mid- 
way, not  easily  to  be  forgotten  by  those  who  have  looked 
on  it  from  the  sea,  rising  in  pyramidal  shape,  white  and 
glittering  in  the  sunshine,  at  the  foot  of  high  hills,  clothed 
with  verdure  to  their  summits,  and  their  slopes  dotted  with 
charming  villas.  These  three  ports  are  the  points  at  which 
cholera  has  invaded  the  country,  and  has  penetrated  into 
the  interior. 

Drs.  V.  and  0.  have  shown  that  the*  first  epidemic  was 
imported  from  Spain  into  Oran  in  1834,  and  from  Toulon 
and  Marseilles  into  Algiers  and  Bona  in  1835. 

The  second  epidemic  of  1837  was  carried  to  Bona  among 
troops  from  Marseilles,  and  thence  to  Constantine,  then 
undergoing  a  siege.  After  this  the  colony  was  exempt  for 
twelve  years. 

The  third  epidemic  was  imported  from  Marseilles  in  1849 
by  a  mail  steamer,  and  was  carried  thence  by  marching 
columns  to  Milianah,  Orleans  Ville,  and  Tenez.  Later  in 
the  same  year,  Oran  was  infected  direct  from  Marseilles. 
In  July  1850,  the  disease  broke  out  again  in  Algiers,  after 
the  arrival  of  a  pilgrim  vessel  that  had  touched  at  Malta, 
then  in  a  severe  epidemic  j  but  shortly  after  that  an  infected 
regiment  arrived  from  Aumdle  in  the  interior,  proving  that 
the  invasion  of  1849  was  not  yet  extinct.  In  1851,  the 
disease  spreading  westward,  reached  Tlemcen  and  Ouchda 
on  the  Morocco  frontier,  and  visited  Oran  from  the  interior, 
ceasing  entirely  that  year.  There  was  then  a  rest  of  eight 
years. 

The  fourth  epidemic  began  in  1859,  during  the  war  be- 
tween Spain  and  Morocco,  both  of  which  were  severely 
visited.  It  first  showed  itself  in  the  French  territory  in 
the  camp  of  observation  on  the  Kyss,  and  later  at  Oran  on 
the  coast,  where  it  was  believed  to  have  been  brought  from 
Spain  ;  but  the  three  armies  were  aflfected  simultaneously. 
From  Oran  it  was  conveyed  by  returning  detachments  to 
Algiers  later,  and  lingered  in  the  surrounding  country  be- 
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hind  the  hills^  and  was  reintrodaced  into  the  city  in  Angnst 
1860^  among  troops  from  Arba  in  the  Mitidjah  plain^  and 
prevailed  chiefly  in  barracks  and  hospitals. 

There  was  then  a  rest  through  four  years.  The  fifth 
epidemic  was  in  1865^  introduced  from  Marseilles  among  a 
corps  of  hospital  orderlies,  by  whom  it  was  dispersed 
wherever  they  were  distributed.  It  extended  into  the 
country. 

Up  to  that  time  the  lazaret  had  been  in  the  port  of  Al- 
giers, but  then  an  altered  policy  being  adopted,  a  new  qua- 
rantine establishment  was  formed  at  Sidi-Fermch,  seven- 
teen miles  west  of  Algiers,  at  which  an  infected  vessel  was 
admitted  in  1866,  and  subsequently  to  that  the  disease 
made  itself  again  felt  within  the  city. 

The  whole  history  of  cholera  in  Algeria  is  of  great  in- 
terest to  military  epidemiology,  displaying  as  it  does  fre- 
quent outbursts  of  the  disease  after  the  arrival  of  infected 
troops  from  France ;  the  formation  of  centres  of  infection 
in  crowded  hospitals  into  which  the  first  cases  were  re- 
ceived ;  the  extension  from  thence  into  barracks  and  mili- 
tary prisons,  and  among  the  civil  population  ;  while  on  the 
other  hand,  it  displays  striking  instances  of  modification 
of  epidemics  by  evacuation  of  their  strongholds.  It  is  cer- 
tain that  in  Algeria  the  disease  has  been  carried  on  in  every 
direction,  even  into  the  oases  of  the  desert,  in  the  train  of 
armies  and  regiments ;  and  at  the  sieges  of  Constantino  in 
1837,  and  of  Zatcha  in  1849,  martial  successes  were  delayed 
and  compromised  by  the  inopportune  arrival  of  infected 
columns  from  the  coast  into  previously  healthy  camps. 
Again,  frequent  instances  are  shown  in  which  cholera  has 
broken  out  on  the  march,  among  troops  apparently  healthy 
on  departure,  but  bearing  among  them  the  causes  of  the 
disease  from  infected  localities. 

Cholera  was  introduced  into  Algeria  from  Europe,  by 
troops,  in  1834-85,  in  1837,  in  1859-60,  and  in  1866,  by 
passengers  in  mail  steamers  in  1849,  and  in  1854-55,  and 
by  a  pilgrim  vessel  from  Malta  in  1850.  A  strongly  marked 
feature  of  cholera  in  Algeria  cannot  be  passed  unnoticed 
here,  its  subsidence  during  the  heavy  rainfalls  that  occurred 
in  November  and  December,  and  its  reappearance  in  epidemic 
type  in  the  next  spring  or  early  summer,  as  in  1834-35,  in 
1849,  1850,  and  1851,  in  1854-55,  in  1859-60,  and  again  in 
1865-66,  which  exemplify  the  relation  of  cholera  epidemics 
to  meteorological  conditions. 

As  the  epidemics  of  Algeria  have  borne  a  very  general 
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relationsliip  to  those  of  the  south  of  France,  so  those  of 
Morocco  have  borne  a  marked  affinity  to  those  of  Spain. 

Less  is  known  of  the  disease  in  Morocco  than  in  Algeria, 
but  it  would  appear  that  in  1837  and  in  1865,  Morocco  es- 
caped when  Spain  suffered,  and  in  1868  Morocco  sufiered 
when  Spain  was  free ;  but  in  1834,  1849..  1854,  1859,  and 
1860,  both  were  simultaneously  in  epidemics. 

In  1865,  a  very  rigid  quarantine  was  enforced  with  ap- 
parent present  success ;  but  in  1 868,  after  a  year  of  free- 
dom from  disease  in  Spain,  it  broke  out  with  great  epidemic 
force  in  Morocco;  and,  for  the  first  time  known,  it  was 
carried  from  Fez  across  the  great  desert  to  the  banks  of  the 
Senegal,  from  which  it  extended  to  those  of  the  Gambia 
and  Eio  Grande  in  1868-69. 

The  epidemics  of  the  east  coast  of  Africa  were  next  re- 
viewed. Abyssinia  has  a  very  constant  intercourse  with 
Arabia  during  the  festivals.  Accordiug  to  Dr.  Blane,  it 
has  suffered  twice.  In  1856,  when  Arabia  and  Egypt  would 
appear  to  have  been  free,  although  both  were  suffering  in 
the  preceding  year.  Again  in  1865,  when  Dr.  Blane  left  it 
behind  him  on  the  coast,  where  it  seemed  to  have  come 
from  Arabia,  and  found  it  again  at  Kassala,  two  hundred 
miles  inland,  where  it  had  previously  raged,  and  in  the 
mountainous  central  province  of  Tigre,  south  of  Kassala. 
This  leads  to  the  inference  that  Abyssinia  was  in  reality 
undergoing  an  epidemic  in  its  very  centre  at  as  early  a 
date  as  that  of  the  great  epidemic  outburst  in  Arabia  in  1865. 
Taking  this  with  three  other  regional  facts — firstly,  that 
cholera  was  present  late  in  1864  at  Sana^  and  other  places 
in  south  Arabia,  as  averred  by  Consul  Baby ;  and  secondly, 
that  the  captains  of  the  ships  Persia  and  Northvnnd,  which 
ships  were  charged  with  having  imported  the  disease  into 
Djeddah  .early  in  March  1865,  affirmed  that  the  disease 
broke  out  on  board  them  after  leaving  Makallahj  and 
thirdly,  the  extension  of  disease  early  in  1865,  from  the 
plain  of  Berbera  along  the  course  of  the  river  Juba;  there 
is  left  by  this  combination  but  little  if  any  room  for  doubt 
that  the  whole  region  was  deeply  infected  previous  to  the 
arrival  of  pilgrims  from  India  and  Java. 

This  Abyssinian  epidemic  bore  early  in  1 865  such  rela- 
tionship to  the  Eourban-Bairam  epidemic  of  Arabia,  that  it 
was  advocated  as  its  forerunner  by  Dr.  Bartoletti,  the  repre- 
sentative of  Turkey  at  the  Sanitary  Congress  of  1866.  It 
may,  however,  be  accepted  as  an  indication  of  pre-existing 
and  widely  diffused  choleraic  infection  of  the  regions  border- 
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ing  the  mouth  of  the  Red  Sea,  previous  to  its  outbreak  with 
epidemic  intensity  at  Mecca  in  1865.  Dr.  Blane  and  Mr. 
Bassam  have  given  their  personal  knowledge  that  while 
cholera  was  raging  in  the  interior  at  Kassala  and  in  Tigre 
province  in  September  1865,  there  was  an  outbreak  of  it  at 
Massowah  on  the  coast,  which  was  probably  brought  there 
by  pilgrims  from  Arabia.  That  double  epidemic  having  two 
sources  was  not  extinct  in  the  interior  until  late  in  1866^ 
and  the  disease  was  unheard  of  by  the  British  expedition  of 
1867-8. 

Abyssinia  is  separated  by  a  wide  extent  of  pastoral 
country,  inhabited  by  numerous  tribes  constantly  at  war 
with  each  other,  from  the  territories  of  the  Sultan  of  Zanzibar, 
whose  chief  town  in  the  island  of  that  name  is  the  great  em- 
porium of  eastern  equatorial  Africa.  It  has  great  commerce 
by  sea  regulated  by  the  monsoons.  Thus,  Zanzibar  is 
directly  liable  to  infection  from  Asia,  while  its  southern 
commerce  by  native  vessels,  etc.,  to  the  Portuguese  do- 
minions and  Madagascar,  with  the  intervening  Comoro 
Islands,  renders  it  the  disseminator  of  cholera  into  those 
countries. 

On  the  other  hand,  it  has  a  veiy  extensive  inland  com- 
merce by  caravans  as  far  as  the  shores  of  the  Nile  lakes  ; 
while  from  the  northern  tributary  ports,  Brada,  Lamos,  and 
Magadoxa,  caravan  connection  is  kept  up  along  the  line  of 
the  river  Juba,  with  Berbera  on  the  Gulf  of  Aden,  to  which 
the  people  of  India,  Arabia,  Abyssinia,  and  the  interior  of 
Africa  are  drawn  to  a  great  annual  fair  of  six  months  dura- 
tion, from  November  to  April,  while  the  northerly  monsoon 
lasts. 

These  topographical  and  meteorological  facts  have  a  most 
marked  influence  on  the  history  of  cholera  in  the  region. 
This  Society  is  indebted  to  Dr.  Christie,  physician  to  the 
Sultan  of  Zanzibar,  for  a  very  lucid  description  of  the  four 
epidemics  of  cholera  that  have  visited  the  east  coast  of 
Africa  in  1837,  1858,  1865,  and  1869.  The  first  of  those 
dates  was  that  of  the  remarkable  return  of  the  disease 
in  various  parts  of  Europe,  America,  and  Africa,  that  had 
been  severely  visited  during  its  continuance  since  1882. 
Syria  and  Egypt  were  severely  visited  in  1 837,  but  Hedjaz 
would  appear  to  have  been  free.  Dr.  Christie  states  that  it 
was  first  heard  of  at  the  northern  ports,  and  it  extended  to 
Zanzibar,  where  it  was  remembered  as  the  African  Cholbra^ 
on  account  of  its  attacking  almost  entirely  the  Negro  popu- 
lation, to  whom  it  was  a  new  disease,  while  the  Indians  es- 
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caped.  The  second  epidemic  of  1858,  like  the  former,  was  , 
relatively  late  in  the  general  run  of  the  epidemic  cycle,  near 
to  its  cessation,  and  it  also  was  first  known  at  the  northern 
ports,  from  which  it  extended  south.  It  was  preceded  by 
an  epidemic  of  variola,  and  exhausted  itself  on  the  Negroes, 
affecting  Arabs  more  than  in  1837,  and  leaving  Indians  and 
Europeans  almost  unscathed.  It  extended  as  far  south  as 
Mozambique  in  the  Portuguese  settlements. 

These  two  epidemics  were  purely  regulated  by  the  pre- 
vailing monsoon,  and  may  have  been  brought  in  the  course 
of  commerce  from  western  India ;  although  it  must  be  re- 
membered that  on  the  last  occasion,  at*  least,  the  Gulf  of 
Oman  and  the  southern  shore  of  Arabia  were  suffering  from 
the  disease^  and  may  have  imparted  it. 

The  third  epidemic,  of  1865,  did  not  reach  Zanzibar, 
owing  to  its  coming  at  the  end  of  the  northerly  monsoon. 
Like  the  two  previous  ones,  it  first  displayed  itself  in  the  north- 
ports,  but  it  -was  traced  back  to  Berbera,  on  the  Gulf  of 
Aden,  from  which  it  was  conveyed  along  the  caravan  route 
to  Gananah  and  fiarderah,  on  the  river  Juba,  from  which  it 
extended  to  the  coast,  and  spread  towards  the  north,  as 
well  as  towards  the  south,  dependent  on  the  commerce  of 
the  season  of  variable  winds. 

Owing  to  the  lateness  of  the  season  when  it  reached  the 
coast,  April,  it  did  not  extend  nearer  to  Zanzibar  than  two 
hundred  miles ;  but  Dr.  Christie  mentions  that  from  Me- 
linda  it  struck  off  inland  to  Unyanyembi,  and  still  more  dis- 
tant points.  He  states  also,  that  the  native  traders  attributed 
its  importation  into  Berbera  from  the  Red  Sea  coast,  which, 
if  true,  confirms  the  belief  in  the  pre-existence  of  cholera 
there  in  1864,  as  stated  by  Consul  Raby  ;  but  it  is  equally 
probable  that  it  was  imported  direct  from  the  Persian  Gulf 
or  from  India  to  Berbera,  late  in  1864,  and  at  about  the 
same  time,  the  early  part  of  the  N.E.  monsoon,  into  the 
coast  south  of  Cape  Guardafui. 

Concerning  the  termination  of  this  epidemic,  it  would  be 
of  great  interest  to  ascertain  in  what  part  of  the  interior  it 
was  last  heard  of,  and  whether  it  died  out  or  went  onwards 
from  station  to  station,  as  bearing  on  the  question  whether 
it  might  possibly  have  had  an  African  continuation  into  the 
epidemic  of  1869-70,  which  was  brought  from  the  interior 
to  the  coast. 

The  epidemic  of  1869-70  had  as  its  great  distinguishing 
feature  that  its  original  source  was  hidden  in  obscurity, 
which  has  led  Dr.  Christie  to  suggest  that,  like  that  of 
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1865,  it  might  have  been  brought  from  Berbera,  or  that  it 
may  have  extended  from  Abyssinia  through  the  6alla 
country,  or  have  travelled  from  Central  Africa  across  the 
Nile,  somewhere  near  Gondokoro,  in  4°,  N.  lat.  The  former 
suggestion  may  be  dismissed  at  once,  on  the  ground  of 
there  being  no  data  of  cholera  at  Berbera  after  1865,  which 
would  have  been  heard  of  on  the  Jnba  from  the  returning 
native  traders,  if  any  such  had  existed.  This  is  certain, 
that  it  was  first  heard  of  much  further  to  the  west,  in  the 
conntry  between  Kili-manjaro  and  the  Victoria  Nyanza,  and 
that  it  was  there  reported  to  have  been  brought  from  the 
north,  out  of  the  Galla  country. 

The  probability  of  its  descent  from  the  Abyssinian  epi- 
demic of  1866  is  manifest,  as  the  army  of  Theodore  was 
greatly  recruited  from  the  Gallas,  and  his  slave  markets 
were  also  much  supplied  by  that  race  dwelling  im- 
mediately south  of  Abyssinia.  Thus,  the  disease,  which 
disappeared  from  the  central  provinces  of  Abyssinia  late  in 

1866,  may  have  travelled  into  the  Galla  country,  and  rested 
there  for  a  time,  or  have  gone  slowly  south  until,  accord- 
ing to  Dr.  Christie,  the  Galla  Borani  imparted  it  to  the 
Somul  Gurras  from  whom  the  Wamasai  received  the  infec- 
tion late  in  1868,  and  gave  it  to  an  Arab  caravan  from  Zan- 
zibar, in  Laikepya,  near  thei  great  lakes,  about  the  middle  of 
1869.  There  is  a  distance  eight  hundred  or  nine  hundred 
miles  between  Gondar  and  Laikepya,  and  according  to  the 
known  law  of  progress  of  cholera,  relatively  to  that  of  man- 
kind in  any  given  position,  the  interval  of  time  is  not  dis- 
proportionate to  the  distance,  where  on  foot  is  the  ordinary 
mode  of  travelling  in  a  conntry  inhabited  by  independent 
warlike  tribes,  who  rarely  communicate  except  by  feuds 
and  raids  rather  than  in  pursuit  of  commerce. 

The  last  suggestion  of  Dr.  Christie  is  that  the  epidemic 
had  burst  out  from  the  centre  of  Africa,  crossing  the  Nile 
at  or  about  Gondokoro,  ascending  by  the  course  of  the  river, 
as  it  were,  to  strike  off  eastward  in  the  neighbourhood  of 
its  great  lakes.  Admitting  the  possibility  of  this,  it  is  ap- 
parently a  far  more  devious  track  than  that  through  Abys- 
sinia, and  it  assumes  the  pre-existence  of  cholera  in  the 
great  fertile  belt  of  Central  Africa,  stretching  from  the  banks 
of  the  White  Nile  to  the  upper  course  of  the  Niger. 

As  there  is  much  that  is  attractive  in  this  theory,  it  may 
be  examined  by  what  little  light  we  possess.  Setting  aside 
the  possibility  of  the  disease  being  carried  from  Tripoli, 
Tunis,  and  Algiers  across  the  Sahara  into  the  central  plains. 
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we  have  to  see  if  there  can  have  been  any  relation  between 
the  Arabian  epidemic  of  1865^  this  east  coast  of  Africa  epi- 
demic of  1869^  and  an  epidemic  at  Bonadoo^  eight  hnndred 
miles  from  the  mouth  of  the  Gambia^  on  the  west  coast  of 
Africa  in  1869. 

If  there  were  such  relationship,  it  could  only  have  been 
established  and  maintained  through  the  agency  of  the  Negro 
races  that  inhabit  the  land,  who  are  designated  by  the 
Caucasian  Mahomedans,  TaJcroories  of  Soudan.  Major 
Denham  and  Lieut.  Clapperton  brought  with  them  from 
Sokata  or  Tocrur,  and  published  in  the  appendix  to  the  ac- 
count of  their  first  journey,  "  a  translation  of  a  geographical 
and  historical  account  of  the  kingdom  of  Tocrur,  now  under 
the  control  of  Sultan  Mohammed  Bello  of  Houssa,  extracted 
from  a  larger  work  prepared  by  the  said  Sultan.'' 

From  that  authentic  source  we  learn  that  Tocrur  includes 
all  the  countries  from  Nubia  and  Sennaaran  the  east,  to 
Houssa^  on  the  Niger  in  the  west.  That  from  the  whole 
of  that  immense  region  the  Mohamedan  Negroes  make  an- 
nual pilgrimages  on  foot. 

Dr.  Salim  Bey,  representative  of  Egypt  at  the  Sanitary 
Congress  of  1866,  defined  the  ports  of  Kosseir,  Souakin, 
and  Massowah  as  those  of  transport  for  the  Takroories. 
All  authorities  unite  in  describing  these  as  the  most  abject 
of  all  the  pilgrims,  as  begging  the  necessaries  of  life  from  the 
rich  caravans,  their  destitution  being  something  almost  in- 
conceivable by  us.  It  was  in  the  camp  of  these  wretched 
negroes  that  the  Arabian  epidemic  of  1865  burst  out,  and  it 
would  seem  highly  probable  that,  infected  thus  deeply,  they 
may  have  carried  back  with  them  into  Africa  the  seeds  of  the 
disease,  and  have  dispersed  along  their  track,  or  have  lighted 
up  among  the  Negro  races  in  their  homes,  the  disease  of 
which,  in  its  most  fatal  form,  they  have  the  very  highest 
degree  of  susceptibility. 

If  it  be  conceded  that  cholera  may  have  obtained  in  this 
or  in  any  other  way  its  footing  in  Nigritia,  we  cannot  hesi- 
tate to  believe  in  its  wide  extension  in  all  directions  until 
checked  by  the  sea  shore  or  by  uninhabitable  lands ;  although 
that  extension  would  be  a  slow  one,  where  progression  on 
foot  is  the  general  mode  of  travelling.  Thus  the  disease 
would  readily  enough  have  taken  up  four  years  in  finding 
its  way  from  Arabia  to  Bonadoo,  on  the  water-shed  of  the 
Niger,  and  to  Laikepya,  on  that  of  the  Nile.  Whichever  of 
these  theories  proposed  by  Dr.  Christie  to  account  for  the 
presence  of  cholera  at  Laikepya  in  1869  be  the  right  one, 
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it  may  be  inferred  that  that  epidemic  was  an  offset  from  the 
Arabian  of  1865,  which  travelled  from  the  western  shore  of 
the  Bed  Sea  by  a  southerly  track  inland  to  Zanzibar,  and 
was  carried  inland  again  from  the  coast  to  a  more  southern 
point  than  before;  and  was  conveyed  by  sea  northwards 
from  Zanzibar  to  Socotra^  southward  to  the  Zambesi  and 
eastward  to  the  Comoro  Islands^  Madagascar,  and  Mau- 
ritius. 

Of  the  four  visitations  of  cholera  to  the  east  coast  of 
Africa,  that  of  1865  is  the  only  one  that  happened  in  the 
same  year  with  the  outburst  of  a  pandemic  from  the  con- 
fines of  Asia,  bearing  an  evident  relation  to  the  new  track 
of  cholera  across  the  Indian  Ocean,  up  the  Bed  Sea,  and 
over  the  Mediterranean  into  southern  Europe.  It  is  notice- 
able that  while  the  Bed  Sea  track  was  being  made  sure  and 
easy  by  increased  facilities  of  human  intercourse,  the  other 
was  being  rendered  comparatively  abortive  through  the  con- 
verse conditions,  viz.,  the  falling  short  of  the  north  eastern 
monsoon,  and  the  consequent  suspension  of  traffic  down  the 
African  coast. 

It  is  a  curious  coincidence  that  the  epidemics  of  the  east 
coast  in  1837,  1858-9,  and  1869-70,  all  fell  towards  the  end 
of  the  pandemic  cycles  to  which  they  severally  belonged, 
just  previous  to  long  periods  of  rest  from  the  disease. 

The  more  frequent  route  of  cholera  to  Zanzibar  has  been 
the  oceanic,  by  means  of  native  vessels,  which  have  con- 
veyed it  up  and  down  the  coast,  obeying  the  monsoons  or 
trade  winds  of  the  Indian  Ocean,  The  traffic  between  Africa 
and  Madagascar  and  the  intervening  islands  being  also  regu- 
lated by  the  same  atmospheric  currents. 

Quarantine  at  Mozambique  appears  to  have  kept  that 
place  free  in  1869,  but  in  May  1870  it  was  introduced  by 
native  craft,  and  it  spread  from  thence  to  Ibo  north  of  it, 
and  Quillimaine  far  south  of  it  on  the  coast  of  Africa  in  June 
1871.  In  August  1870,  it  appeared  in  Madagascar  from 
Mozambique;  and  in  January  1871,  it  was  present  in  Mau- 
ritius, although  quarantine  with  Madagascar  had  been  in 
force  since  the  beginning  of  December,  at  first  for  fourteen 
and  then  for  twenty-one  days. 

Dr.  Smart  recapitulated  the  main  points  of  his  paper  as 
follows  : — 

Africa  from  its  geographical  features  and  social  conditions 
possesses  four  epidemiological  regions. 

I.  Egypt  and  Tripoli,  generally  infected  from  Arabia,  but 
not  allied  on  every  occasion. 
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Ti.  The  western  basin  of  the  Mediterranean,  so  far  as 
Tunis,  Algeria,  and  Morocco  form  part  of  it,  generally  from 
Europe. 

III.  The  west  coast  south  of  the  Sahara,  from  Morocco. 

IV.  The  east  coast,  from  Abyssinia  to  the  Portuguese  set- 
tlements, from  Arabia,  Persian  Gulf,  and  India. 

Egypt,  next  neighbour  to  Arabia,  has  not  suflfered  in- 
variably when  Arabia  has  done  so.  Its  visitations  have 
been  of  short  duration.  It  has  only  on  one  occasion  been 
the  source  of  European  infection,  in  1865  ;  and,  on  the 
other  hand,  it  would  appear  to  have  been  infected  from 
Europe  in  1 854. 

Tripoli,  although  not  always  involved  in  the  epidemics  of 
Egypt,  as  in  1847,  1848,  and  1854,  had  had  its  visitations 
concurrently  with  others  of  that  country,  and  also  of  Tunis. 

The  western  basin  of  the  Mediterranean,  except  in  1865, 
when  it  received  its  infection  from  Egypt,  has  participated 
in  the  epidemics  of  northern  Europe,  imported  into  its 
Atlantic  states.  But  in  1853,  and  again  in  18c  9,  its  epi- 
demics are  said  by  some  to  have  had  regional  origin  and 
growth  in  the  Spanish  Peninsula.  Algeria  and  Morocco 
have  been  usually  indebted  to  the  European  shore  for  the 
'^  contagium"  of  cholera,  the  former  generally  to  Prance^ 
except  in  1834  and  1859,  when  it  was  so  to  Spain,  and  the 
latter  to  Spain  usually.  Morocco  was  free  in  1865  when 
Spain  was  severely  visited;  but  this  was  reversed  in  1868, 
Spain  being  then  free  and  Morocco  diseased,  having  re- 
lighted the  epidemic  that  had  been  present  in  Algeria  in 
1866-67,  and  in  Tunis  in  the  latter  year. 

Tunis  has  generally  followed  on  Algeria  after  a  yearns  in- 
terval. In  1859-60  it  escaped  when  Algeria  was  infected. 
Egypt  also  was  then  untouched,  Arabia  being  infected. 

Both  Morocco  and  Tunis  excluded  cholera  by  sea-quaran- 
tine in  1865,  but  they  failed  later  on  their  land  frontiers. 
The  west  coast  of  Africa  was  visited  for  the  first  and  only 
time  in  1868-9,  when  the  disease  appeared  to  have  been  car- 
ried from  Fez,  across  the  Sahara,  to  an  upper  trading  station 
on  the  river  Senegal,  by  trading  caravans.  It  then  extended 
to  the  Gambia  and  Eio  Grande  through  the  inland  stations, 
and  was  at  the  same  time  present  in  the  state  of  Bonadoo, 
eight  hundred  miles  inland,  between  the  water-sheds  of  the 
Niger  and  Gambia. 

The  east  coast  of  Africa,  from  Abyssinia  to  the  Portuguese 
settlements,  has  had  a  series  of  epidemics  entirely  apart 
from  those  of  Egypt.     Abyssinia  is  in  constant  communica- 
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tion  With  Arabia ;  and  during  the  season  of  the  N.E.  mon- 
soon, from  December  to  March  inclusive,  Zanzibar  has  many 
arrivals  from  India,  the  Persian  Gulf,  and  Arabia,  from 
either  of  which  cholera  might  be  conveyed  to  it,  to  be 
spreac  from  it  southward,  by  means  of  the  native  trading 
craft. 

The  first  visitation  was  in  1836-37,  affecting  almost  exclu- 
sively the  Negro  race.  Ifc  crept  along  the  coast  north  of 
Zanzibar,  and  from  that  port  to  the  station  south  of  it,  re- 
maining only  a  few  weeks  in  Zanzibar. 

The  second  visitation  was  in  1856.  It  was  confined  to 
Abyssinia.  Arabia  had  suffered  in  the  two  preceding  years, 
and  Zanzibar  was  undergoing  a  heavy  loss  by  small-pox 
in  the  same  year. 

The  third  visitation  fell  in  1858-59.  Whilst  Arabia  was 
in  an  epidemic  from  Muscat  to  Djeddah,  the  disease  ap- 
peared early  in  the  monsoon  in  the  ports  south  of  Guard- 
afui,  and  extended  to  Mozambique  with  great  epidemic 
force. 

The  fourth  visitation  of  1865,  the  year  of  the  last  great 
epidemic  that  spread  into  Europe  from  Arabia,  the  dis- 
ease showed  itself  very  early  in  the  year  in  Abyssinia,  and 
at  the  fair  of  Berbera,  on  the  south  shore  of  the  Gulf  of 
Aden.  From  this  latter  place,  it  was  conveyed  by  caravans 
to  the  coast  of  the  Indian  Ocean;  but  being  late  in  the 
monsoon  season,  it  did  not  extend  to  Zanzibar. 

The  fifth  and  last  visitation  of  Zanzibar  in  1869-70  has 
been  traced  by  Dr.  Christie  as  far  as  the  Galla  country  im- 
mediately south  of  Abyssinia,  and  would  appear  to  have 
been  the  extension  of  the  great  epidemic  of  1865,  through 
Abyssinia  into  the  Galla  country,  travelling  slowly  south- 
ward among  pastoral  tribes.  It  seems  not  impossible  that 
it  may  have  been  conveyed  into  Africa  by  the  Negro  pil- 
grims of  Soudan,  called  the  Takroories  or  people  of  Tocrur, 
which  embraces  the  fertile  plains  from  the  Nile  to  the 
Niger.  This  race  was  the  first  to  suffer  from  the  epidemic 
in  Arabia,  and  they  may  have  carried  it  home  with  them  in- 
to the  centre  of  Africa,  from  which  it  may  have  extended 
westward  to  Bonadoo  by  the  course  of  the  Niger;  and 
southward  by  the  Nile  to  the  place  where  the  Arab  caravans 
from  Zanzibar  fell  in  with  it,  and  took  it  back  with  them  to 
that  emporium,  from  which  it  was  carried  again  inland  by 
caravans  that  followed  a  more  southerly  direction,  and 
northward  by  sea  to  Socotra.  In  1870,  it  spread  south  as  far 
as  Quillimane,  and  seaward  to  the  Comoro  Islands  and  Mada- 
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gascar^  and  from  it  to  Mauritias^  an  island  that  had  on  all 
previous  occasions  been  infected  direct  from  India^  or  had 
grown  its  own  epidemics  of  cholera. 

A  remarkable  feature  of  the  epidemics  of  the  east  coast  ^ 
of  Africa  is  that  they  have,  with  the  exception  of  that  of 
1865,  arisen  in  the  apogee  of  the  great  epidemic  cycles 
when  about  to  cease  beyond  the  limits  of  Asia,  and  not  when 
first  issuing  forth  from  them,  which  is  strange,  if  we  con- 
sider its  direct  intercourse  with  India.  The  history  of 
cholera  in  Africa  bears  very  strong  evidence  to  the  theory 
that  its  spread  is  entirely  regulated  by  human  intercourse, 
and  timed  relatively  to  the  rapidity  or  slowness  of  that  in- 
tercourse. Africa  in  this  respect  presenting  the  very  anti- 
thesis of  what  is  shown  where  mankind  travel  by  steam 
power,  consuming  years  in  effecting  as  much  as  is  there 
completed  in  months. 

In  the  African  epidemics  the  native  Negro  races  have 
suffered  incomparably  more  severely  than  the  Arabs,  In- 
dians, or  Europeans  present  with  them.  On  the  Mediter- 
ranean shores  of  Africa  there  have  been  repeated  instances 
of  the  abortive  introduction  of  the  '*  contagium'^  of  cholera ; 
and  others,  where  epidemic  intensity  has  speedily  followed 
on  apparently  trivial  importations.  In  Algeria,  the  out- 
breaks have  always  followed  on  a  history  of  importa- 
tion, and  they  have  been  manifested  in  crowded  hospitals, 
prisons,  and  barracks,  and  in  camps;  and  evacuation  of 
these,  wherever  it  has  been  applied  to  such  foci,  has  been 
invariably  successful  in  cntting  short  the  epidemic. 

Ample  proofs  have  been  afforded  of  the  eflScacy  of  strict 
quarantine  in  excluding  cholera  on  the  'seaboard,  although 
it  has  appeared  in  parts  thus  temporarily  exempted,  after  sus- 
picion had  ceased  and  quarantine  was  relaxed,  being  intro- 
duced by  a  slower  land  intercourse  from  neighbouring  in- 
fected states.  The  great  desert  itself  seems  to  have  been 
crossed  on  its  western  border  by  a  caravan  that  retained  its 
infection  to  the  Senegal  river.  And  in  East  Africa,  there 
was  in  1869  a  remarkable  epidemic  that  appeared  to  have 
dwelt  an  indefinite  time  among  the  tribes  of  the  interior. 
The  disease  has  not  extended  01:1  the  East  Coast  lower  than 
18  degs.  south  latitude,  and  on  the  West  Coast  than  5 
degs.  north  latitude. 
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In  meeting  the  members  of  the  Epidemiological  Society  on 
this  occasion,  I  will  endeavour  to  lay  before  them  a  short 
outline  of  the  epidemics  which  have  shown  themselves  in 
various  parts  of  the  world  since  the  opening  of  last  session, 
so  far  as  the  materials  in  my  possession  will  admit.  But 
before  entering  upon  this,  it  may  be  well  to  offer  a  few  re- 
marks on  the  working  of  the  society. 

■  The  study  of  the  epidemiology  of  the  time  involves  much 
labour  in  the  collection  and  arrangement  of  facts,  and,  when 
these  are  brought  together,  it  requires  a  person  of  much  ex- 
perience in  dealing  with  such  facts  to  avoid  errors  in  general- 
ising from  them ;  and  even  when  an  effort  in  this  direction 
has  proved  successful^  the  result  has  seldom  any  immediate 
bearing  on  the  ordinary  practice  of  medicine.  As  the  great 
bulk  of  our  professional  brethren  have  to  depend  on  their 
daily  exertions  to  procure  a  livelihood,  it  is  not  astonishing 
that  they  should  occupy  themselves  with  what  more  con- 
cerns their  immediate  requirements,  and  that  questions  of 
practice  should  absorb  their  energies,  and  leave  them  little 
time  or  inclination  to  pursue  more  abstract  inquiries.  For 
these  reasons,  our  society  has  never  embraced  a  large  num- 
ber of  members,  nor  have  our  meetings,  as  a  rule,  had  large 
attendance ;  neither  do  I  think  that,  from  the  nature  of  sub- 
jects which  engage  our  attention,  important  as  they  are,  we 
cati  ever  anticipate  results  very  different. 

But  can  nothing  be  done  to  render  our  meetings  more 
attractive,  to  those  at  least  who  enter  into  the  spirit  of  the 
subject ;  and,  what  is  of  much  more  importance,  to  clear 
away  those  differences  of  interpretation  of  the  same  facts 
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which  form  so  prominent  a  feature  between  the  different 
schools  of  epidemiologists,  and  which  impede  our  course  so 
greatly  in  arriving  at  any  common  ground  of  assent.  To 
give  an  illustration,  it  is  common  in  this  country,  for  instance, 
for  an  epidemic  of  cholera  to  be  preceded,  for  some  time,  by 
cases  varying  in  character  from  the  slightest  form  of  bilious 
cholera  to  others  presenting  the  most  marked  malignancy, 
and  indistinguishable  by  any  symptom  that  we  can  indicate 
from  those  met  with  in  the  middle  of  the  severest  epidemic. 
Those  who  consider  epidemic  cholera  imported,  discard  such 
cases  unless  they  can  affiliate  them  to  some  previous  case 
which  answers  their  definition  of  the  epidemic  form.  Many, 
on  the  contrary,  who  hesitate  to  admit  the  evidence  adduced 
in  favour  of  importation  as  conclusive,  point  to  such  cases 
as  indicating  the  presence  and  operation  of  causes  sufficient 
to  induce  the  form  of  disease  subsequently  met  with,  pre- 
vious to  any  proof  of  importation,  and  hence  they  deny  the 
necessity  of  assuming  it  to  explain  the  facts. 

It  is  clear  any  number  of  epidemics  may  be  described, 
and  each  party  may  explain  the  facts  in  its  own  manner; 
but,  until  they  can  agree  as  to  the  light  in  which  these 
sporadic  cases  are  to  be  viewed,  they  but  waste  their  ener- 
gies in  opposing  each  other,  and  do  not  contribute  anything 
to  settle  the  essential  difference  between  them,  without 
which  no  real  advance  can  be  made  on  either  side.  Other 
questions  of  a  similar  nature  will  occur  to  all  who  are  fami- 
liar with  the  current  doctrines  of  the  day.  Now  it  appears 
to  me  to  be  an  especial  function  of  this  society  to  narrow 
such  questions  to  the  points  at  issue,  and  if  sufficient  notice 
of  them  were  given  to  afford  all  time  to  prepare  for  the 
discussion,  though  the  members  may  not  always  agree  to 
one  conclusion,  I  cannot  think  that  the  thorough  exami- 
nation the  subject  would  be  submitted  to,  could  fail  in 
bringing  home  to  both  parties  any  insufficiency  of  proof 
or  illogical  argument  which  they  had  previously  employed, 
and  thus  tend  to  the  end  desired.  On  the  other  hand,  were 
the  discussions  of  the  society  on  such  points  to  attain  even 
a  moderate  success,  they  would  exercise  an  influence  out  of 
doors  which  they  do  not  possess  at  present,  and  could  not 
fail  to  ensure  a  much  larger  attendance  when  anything  of 
interest  was  to  come  on. 

To  ensure  such  results,  however,  it  is  necessary  members 
should  spare  no  trouble,  either  themselves  or  by  inducing 
the  co-operation  of  friends  competent  for  the  work,  to  pro- 
vide papers  suitable  for  discussion,  whether  from  the  origi- 
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nality  of  the  views  submitted^  or  which  dealing  with  doubt- 
ful or  diverging  opinions  current  at  the  time,  should  en- 
deavour to  remove  or  explain  the  points  of  diflTerence  be- 
tween them ;  bearing  in  mind  that  a  mere  reiteration  of 
opinion  on  a  disputed  point,  which  does  not  elucidate  the 
subject  matter  of  dispute,  is  comparatively  unprofitable. 

Last  year  I  made  a  few  remarks  on  the  epidemics  which 
had  been  met  with  in  various  parta  of  the  world  during 
1870-71,  and  brought  them  down  to  about  the  middle  of 
the  latter  year.  This  sketch  was  confessedly  very  imper- 
fect, as  all  such  attempts  must  be  while  our  means  of  ac- 
quiring information  remain  so  defective  as  at  present ;  bat^ 
nevertheless,  they  are  of  value  in  the  present  state  of  epi- 
demiology in  presenting  a  view  of  the  extent  over  which 
epidemic  influences  have  operated,  without  which  we  cannot 
expect  to  make  any  real  advance  in  the  laws  these  follow, 
or  still  more  of  the  causes  on  which  these  laws  depend. 
On  this  occasion^  I  will  continue  the  outline  to  the  present 
time. 

The  first  I  will  allude  to  is  small-pox^  the  epidemic  of 
which,  now  passing  away,  has  been  the  most  serious  experi- 
enced in  this  country  since  the  commencement  of  the  regis- 
tration of  deaths  in  1838  at  least,  if  not,  as  some  aver,  the 
most  severe  during  the  present  century.  The  disease  has 
shown  itself  very  extensively  since  1868,  and  with  remarkable 
severity  in  every  quarter  of  the  globe. 

From  the  facts  mentioned  by  me  last  year,  it  appears 
that,  in  1868,  a  severe  epidemic  of  small- pox  was  experi- 
enced  in  the  Madras  Presidency,  which  caused  34,330  deaths; 
in  1869,  those  fell  to  18,000,  showing  a  great  reduction  in 
the  activity  of  the  causes  of  the  disease.  In  the  latter  part 
of  1868  and  the  first  half  of  1 869,  small-pox  was  very  pre- 
valent in  the  Bombay  Presidency;  and  in  1869,  it  became 
very  fatal  along  the  Valley  of  the  Ganges,  in  the  Central 
Provinces,  in  Oude,  the  North  West  Provinces,  and  Pun- 
jaub,  through  all  Hindostan,  in  short,  up  to  the  Himalayas, 
which  was  not  affected  in  1868.  In  the  Punjaub  alone  the 
deaths  from  small-pox  were  53,195,  nearly  six  times  more 
numerous  than  those  caused  by  cholera  the  same  year. 
Whether  the  disease  proceeded  beyond  the  Himalayas  at  this 
time  I  have  no  infoi*mation. 

Early  in  1870,  small-pox  showed  itself  with  unusual 
severity  in  the  south  of  Prance,  and,  somewhat  later,  at 
Paris,  and,  during  the  fourth  quarter,  bdcame  active  in 
England,  in  Holland,  and  at  Leipzig,  and  also  at  Berlin 
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either  then  or  early  in  1871.  In  Scotland  there  were  bat 
74  deaths  from  small-pox  in  the  eight  large  towns  in  1870, 
but  in  187  J  they  amounted  to  880.  The  increased  frequency 
of  the  disease  was  obvious  in  every  quarter,  though  it  was 
in  the  fourth  only  that  it  acquired  its  full  developement. 
While  pursuing  this  course,  small-pox  became  epidemic  in 
the  island  of  Teneriffe,  in  August  1870,  on  the  one  hand; 
and  in  Japan,  on  the  other,  in  December  of  that  year, 
there  was  a  very  severe  outbreak,  though  at  what  time  it 
commenced  I  have  not  ascertained. 

On  tracing  the  progress  of  the  epidemic  in  England, 
it  is  found  that,  from  its  commencement  in  the  fourth 
quarter  of  1870,  the  deaths  increased  to  the  second  of  1871, 
when  they  were  7,012.  In  the  third  quarter  they  fell  to 
4,612,  but  rose  considerably  the  fourth,  and  in  the  first 
quarter  of  1872  amounted  to  7,720,  since  which  they  have 
gradually  declined.  On  looking  for  the  cause  of  this,  it 
appears  that  in  the  early  part  of  1871,  though  there  were 
traces  of  small-pox  over  nearly  all  the  country,  yet  it  had 
become  developed  into  an  epidemic  in  certain  localities  only, 
such  as  London,  Liverpool,  the  mining  districts  of  Durham, 
and  south  Wales,  and  in  these  it  diminished  in  the  third 
quarter.  Other  places  and  districts,  which,  up  to  this  time, 
had  been  but  slightly  affected,  though  interspersed  among 
those  which  had  suffered  severely,  then  began  to  display 
the  force  of  the  epidemic,  and  the  general  mortality  again 
rose.  This  feature  of  the  epidemic,  so  clearly  developed 
in  England,  was  met  with  on  a  more  extended  scale  in  the 
progress  of  the  disease  over  Europe,  and  in  the  eastern 
portion  of  North  America.  Though  it  is  obvious  from  the  facts 
given  above,  that  the  epidemic  influence  was  in  operation  in 
England  and  Northern  Germany  in  the  end  of  1870,  in 
many  places  on  the  continent  small-pox  did  not  present 
much  activity  until  the  latter  part  of  1871,  or  even  the 
beginning  of  1872,  as  at  St.  Petersburg;  and  in  the  northern 
Atlantic  States  of  North  America,  and  in  Canada,  the  same 
was  observed. 

These  remarks  apply  to  the  wave  of  small-pox  seen  in  the 
Madras  Presidency  in  1868,  and  which  in  the  present  year 
seems  disappearing  in  the  north  of  Europe  and  America, 
but  besides,  there  have  been  numerous  outbreaks  of  this 
disease  over  the  world,  of  marked  severity,  though  the  facts 
concerning  them  are  not  yet  suflBciently  known  to  permit  of 
their  being  arranged  in  a  similar  manner.  Among  these 
may  be  noticed  the  severe  epidemic  mentioned  by  Living- 
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stone  between  Iljigi  and  the  coast  early  in  1871,  while 
on  the  west  of  Africa  the  Gold  Coast  suffered  severely, 
and,  up  to  November,  500  deaths  are  said  to  have  been 
caused  by  the  disease  at  Brass  town  in  the  delta  of  the 
Niger.  At  Trinidad  in  the  West  Indies,  a  severe  epidemic 
commenced  about  November,  1871,  culminated  about  Jan- 
uary, and  since  decreased ;  but  the  disease  was  very  preva- 
lent in  Venezuela  some  months  afterwards.  Small-pox  was 
severe  in  Bushire  in  March  and  April,  1871,  and  later  there 
were  cases  in  Ceylon  and  the  Straits  settlements,  and  there 
was  a  severe  epidemic  of  it  in  almost  every  district  of  South 
of  India  in  the  early  months  of  the  present  year  (1872).  In 
1872,  small-pox  was  prevailing  at  San  Francisco  in  April, 
and  persons  recently  from  that  were  attacked  in  Honolulu, 
in  Wellington  in  New  Zealand,  and  in  Melbourne ;  but  in 
the  two  latter  the  disease  had  not  spread  up  to  the  date  of 
the  last  information.  A  Httle  before,  a  person  from  England 
had  arrived  at  Wellington,  labouring  under  small-pox.  There 
was  a  severe  outbreak  at  Santiago  and  Valparaiso,  in  Chili, 
about  June,  which  was  reported  in  September  as  declin- 
ing, but  the  disease  was  then  said  to  be  extending  along 
the  coast  to  the  northwards,  towards  Callaoin  Peru.  Sn:all- 
pox  was  also  occurring  in  Jamaica  in  August,  and  had  been 
there  for  some  time  previously.  In  Bombay  this  disease 
had  been  very  frequent  since  the  end  of  February.  In  the 
Mediterranean  there  was  an  increase  in  the  disease  at  Alex- 
andria, in  May,  1872  ;  there  were  slight  indications  of  an 
increase  at  Malta  and  Gibraltar,  about  the  same  time,  and 
in  Algeria  the  disease  seems  to  have  been  prevalent  among 
some  of  the  Arab  tribes  during  the  summer.  In  Vienna, 
too,  small-pox  seems  to  have  been  remarkably  prevalent 
from  the  end  of  June  at  least,  how  much  before  that  I  have 
no  information. 

The  striking  feature  of  the  recent  epidemid  has  been  the 
frequency  with  which  the  hsBmorrhagic  form  has  been  met 
with,  and  the  great  extent  over  which  it  has  shown  itself. 
Not  only  have  h89morrhagic  cases  presented  themselves  in 
this  country  at  many  points,  but  also  on  the  Continent,  and 
we  hear  of  them  in  Trinidad,  in  the  United  States,  and 
in  Canada  as  well.  Effects  so  diffused  must  be  brought  about 
by  a  factor  of  equally  extensive  operation,  yet  as  they  are 
not  met  with  in  all  epidemics  of  small-pox,  this  factor  must 
be  distinct  from  those  others  which  suffice  for  the  develop- 
ment of  ordinary  epidemics  of  this  disease.  Whether  it  be 
in  any  way  connected  with  those  influences  which  have  led 
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to  cerebro-spinal  fever  of  late  years,  is  a  question  for  farther 
observation  and  enquiry. 

The  mortality  from  measles  in  England  and  Wales  fell 
from  1868  to  1870,  and  during  that  year  and  1871,  remained 
without  material  alteration,  though  there  were  local  out- 
breaks in  various  places  of  considerable  severity.  Early  this 
year  these  continued  to  show  themselves^  though  without 
producing  much  increase  in  the  general  mortality  of  the 
country.  Sunderland,  which  had  suffered  in  the  fourth 
quarter  of  1871,  continued  to  show  a  high  mortality  from 
that  cause  in  the  first  of  1872.  Oldham,  also^  was  suffering 
from  the  same  cause  in  the  first  quarter,  and  Liverpool  and 
Bradford  also  presented  high  rates  in  the  second,  and  London 
and  Portsmouth  the  same  to  a  minor  extent,  while  in  the 
vicinity  of  both  there  have  been  several  local  outbreaks. 
In  Dublin  the  deaths  from  measles  were  few  in  1 87 1 ,  but  in 
the  second  and  third  quarters  of  the  present  year  the  number 
was  considerable,  and  the  frequency  of  the  disease  in  several 
other  localities  in  Ireland  was  noticed  in  the  former  period. 
In  Scotland,  in  the  larger  towns,  measles  attained  their 
greatest  force  in  June,  1871,  when  the  deaths  amounted  to 
275,  by  October  they  had  diminished  to  40,  in  December 
they  were  69,  since  which  they  have  diminished  again,  aud 
now  stand  at  less  than  half  that  number.  During  1 871,  this 
disease  prevailed  with  greater  severity  in  Glasgow,  where 
the  mortality  from  it  alone,  on  the  whole  year,  amounted  to 
20  in  10,000  living.  At  Edinburgh,  Aberdeen,  Paisley,  and 
Greenock,  the  mortality  for  the  same  period  varied  from  1 2 
to  9,  while  it  was  if  only  at  Dundee,  and  still  less  at 
Perth.  Since  April,  however,  of  the  present  year,  about  58 
per  cent  of  the  deaths  from  measles  in  the  Eight  Towns, 
have  occurred  in  Dundee  alone. 

With  reference  to  such  apparent  anomalies  in  the  manifes- 
tation of  epidemics.  Dr.  Stark  remarks  in  the  supplementary 
report  to  the  monthly  and  quarterly  Returns  for  Scotland  for 
1871,  "A  very  slight  examination  of  Table  xii  suffices  to  show 
that  the  same  epidemic  disease  has  not  been  always  the  most 
fatal  in  each  of  the  Eight  Towns.  The  singular  fluctuations 
in  the  proportions  of  deaths  caused  from  time  to  time  in  the 
various  towns  by  such  diseases  as  measles,  scarlatina,  and 
hooping  cough,  have  been  repeatedly  pointed  out,  and  have 
even  seemed  to  justify  the  enunciation  of  a  general  law 
affecting  these  disorders  of  childhood,  viz.,  ^  that  while  in 
any  of  our  towns  an  epidemic  disease  prevails  very  exten- 
sively, among  the  youthful  population,  other  epidemic  dis- 
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orders  for  the  most  part  become  less  freqnent  or  less  fatal.' 
There  can  be  little  doubt  that  such  a  general  law  existSj  for  it 
is  merely  the  expression  of  statistical  facts  deduced  from  the 
sure  basis  of  large  numbers^  and  repeatedly  verified.  It  must 
not^  however^  be  inferred  that  the  existence  of  such  a  ]&w 
can  always  be  illustrated  by  the  record  of  a  single  year's 
mortaliby  in  a  town  which  may  happen  to  have  suffered 
severely  from  epidemic  diseases ;  for  the  mere  annual  return 
may  include  the  records  of  several  successive  and  equally 
serious  epidemics^  say  of  scarlatina^  of  measles^  of  hooping^ 
cough^  and  of  small-pox.  During  each  of  these  successive 
epidemics,  all  others  may  have  fallen  into  abeyance,  so 
that  no  two  of  them  can  be  said  to  have  co-existed ;  and 
at  the  end  of  a  year  an  annual  return  may  show  that 
each  disease  has  proved  fatal  to  more  than  an  average  number 
of  children.  It  is  obvious  that  in  such  a  case  it  is  from  the 
monthly,  or  short  period  returns,  that  illustration  of  the  law 
above  referred  to  must  be  sought^'  (pag©  15.)  A  proper 
appreciation  of  these  peculiarities  is  of  great  importance  in 
the  study  of  epidemics.  As  several  now  present  may  re- 
member, I  have  on  various  occasions  drawn  attention  to 
similar  relations  between  other  diseases,  and,  have  been 
induced  to  quote  Dr.  Stark  so  fully  now,  to  bring  independent 
testimony  in  favour  of  these  views,  and  to  claim  for  them  an 
extension  to  other  epidemics  than  those  he  mentions,  and 
without  limitation  as  to  age. 

I  have  very  few  notes  of  the  prevalence  of  measles  out  of 
this  country.  An  epidemic  mentioned  last  year  as  having 
existed  at  the  Cape  during  the  first  half  of  1871,  seems  to 
have  continued  till  November.  In  Berlin  the  mortality 
from  measles  during  1871  was  2.6  in  10,000. 

The  severe  epidemic  of  scarlatina,  which  culminated  in 
England  and  Wales  in  1870,  declined  rapidly  in  1871,  and 
during  the  portion  of  the  present  year  which  has  elapsed, 
it  has  gone  still  lower.  Similar  results  have  been  met  with 
both  in  Ireland  and  Scotland.  With  the  general  decrease 
in  the  numbers  for  the  whole  country,  however,  this  disease, 
as  we  have  seen  with  others,  manifested  itself  in  limited 
localities  with  considerable  energy,  from  time  to  time.  Thus 
it  was  unusually  prevalent  in  Oldham  and  Sunderland  in 
the  first  quarter  of  1872  ;  in  the  second  in  Liverpool,  and 
much  more  in  Bradford,  where  the  mortality  was  in  the 
annual  ratio  of  27.6  in  10,000;  and  Burnley,  Dukinfield, 
and  Todmorden  were  also  attacked  severely,  besides  several 
smaller  towns  and  villages.     In  the  third  quarter  there  were 
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204  deaths  from  scarlatina  in  Oldham^  or  in  the  annual  ratio 
of  97  per  10,000,  and  in  the  next  four  weeks  of  October 
there  were  another  102  deaths.  In  Birmingham  there 
were  122  deaths  in  the  third  quarter,  or  14  per  10,000, 
but  there^  as  at  Oldham,  those  in  the  next  four  weeks 
amounted  to  92 ;  and  in  Manchester,  in  the  latter  period, 
there  were  57  deaths.  In  Scotland,  both  Glasgow  and 
Leith  showed  a  considerable  increase  in  the  mortality  from 
scarlatina  in  September,  while  in  Edinburgh  a  previous  high 
death-rate  was  considerably  reduced  in  that  month.  In 
Dublin  and  the  other  large  towns  of  Ireland,  there  seems  to 
have  been  no  increase.  Whether  these  be  the  first  indi- 
cation of  a  coming  epidemic  remains  to  be  seen. 

I  have  very  few  notices  of  scarlatina  in  other  countries. 
In  Nova  Scotia  it  attracted  attention  in  August,  1871,  and 
seems  to  have  continued  into  July  of  the  present  year,  most 
likely  then  having  lost  its  epidemic  force  as  in  this  country. 
In  BerKn,  in  18/1,  the  mortality  from  scarlatina  seems  to 
have  been  2.6  in  10.000,  and  from  a  notice  in  the  weekly 
returns  of  births,  &c.,  for  London,  to  5th  October,  it  appears 
that  there  were  16  deaths  from  scarlatina  in  Berlin  in  the 
preceding  week.  Scarlatina  was  reported  at  the  Cape  of 
Good  Hope  in  May  last,  and  it  continued  in  August,  the 
date  of  the  last  information  I  have.  It  was  also  stated  to 
be  at  Penang  in  February. 

Diphtheria  has  not  been  met  with  to  any  remarkable 
extent  in  England  since  the  middle  of  1871,  up  to  which 
period  its  course  was  noticed  in  my  last  year's  address.  It 
has  shown  itself  in  nearly  every  county  at  one  time  or  other, 
and  has  occasionally  presented  considerable  activity,  as  at 
Norwich  during  the  fourth  quarter  of  1871,  when  the  deaths 
were  in  the  annual  ratio  of  '6,6  in  10,000.  When  the  who^e 
year  is  taken,  however,  the  mortality  is  materially  reduced. 
In  the  eighteen  English  towns,  the  highest  was  1 .9  in  10,000 
in  Birmingham ;  the  next,  1.5  in  Liverpool,  then  1.25  in 
Norwich,  and  1.2  in  Bristol,  Portsmouth,  and  Sunderland. 
As  with  other  epidemics,  the  exacerbations  did  not  occur  in 
all  these  places  m  the  same  quarter,  and  there  was  no  ap- 
proach to  a  definite  proportion  between  the  deaths  from  scar- 
atina  and  those  from  diphtheria,  anywhere,  or  at  any  time. 

In  Scotland,  the  mortality  from  diphtheria  in  the  Eight 
large  Towns  was  1.9  in  10,000  in  1869  ;  in  1870  it  was  2.7  ; 
and  in  1871  it  rose  to  3.2.  Taking  the  last  quarter  of  1871 
by  itself,  the  mortality  was  at  the  annual  rate  of  8.5  per 
10,000,  and  it  was  even  3.6  for  the  first  quarter  of  1872  ; 
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but  this  was  chiefly  caused  by  an  unusual  number  of  deaths 
in  January,  From  February  onwards  to  August  the  annual 
ratio  of  mortality  was  2.3  only,  but  in  September  the  deaths 
were  doubled  again.  As  in  England  the  deaths  from  diph- 
theria were  distributed  very  irregularly  among  the  different 
towns,  and  bore  no  definite  ratio  to  those  caused  by  scarla- 
tina at  the  same  time  or  place.  In  1871,  the  highest  mor- 
tality from  diphtheria  was  in  Edinburgh,  when  the  ratio  on 
the  whole  year  was  7.6  in  10,000,  while  at  Leith  it  was  4.3, 
and  at  Glasgow  and  Greenock,  it  was  2.4  only.  The  increase 
in  September,  1872,  was  to  a  great  extent  in  Dundee,  which, 
in  1871,  had  suffered  less  than  any  of  the  other  towns  except 
Perth,  There  were  13  deaths  from  diphtheria  in  Dundee 
in  September,  and  this  without  a  single  death  from 
scarlatina. 

In  Ireland  diphtheria  does  not  seem  to  have  been  active 
in  1871  or  ^72.  The  mortality  from  this  disease  in  Dublin 
in  1871  was  only  .7  in  10,000,  and  in  the  three  quarters  of 
1872,  which  have  now  passed,  the  annual  ratio  seems  to 
have  been  much  the  same. 

In  Berlin,  in  1869,  diphtheria  carried  off  873  persons, 
and  in  1870,  555.  In  1871,  the  deaths  from  diphtheria  and 
croup  together  there,  were  873  or  10.1  in  10,000  living,  but 
the  relative  numbers  I  am  unable  to  afford.  In  November 
and  December,  1870,  diphtheria  was  not  infrequent  at  Malta, 
it  continued  through  1871,  and  seems  only  to  have  ceased 
to  attract  attention  about  March  this  year.  During  last 
spring  and  summer  this  disease  was  very  prevalent  and 
severe  at  Posilippo,  near  Naples.  Early  in  the  year  it  was 
also  at  Eome.  At  the  Cape  of  Good  Hope  it  was  frequent 
in  August  last.  In  this  colony,  as  well  as  in  Victoria,  its 
visits  have  been  frequent,  and  severe,  for  a  considerable 
number  of  years  past. 

The  mean  mortality  from  hooping  cough  in  England  and 
Wales  for  the  twenty  years,  1850-69,  was  5.2  in  10,000.  la 
1869  and  1870  the  deaths  from  this  disease  differed  from 
the  mean  for  twenty  years  by  a  minute  fraction  only.  In 
the  first  half  of  1871,  the  deaths  for  the  whole  country  were 
only  two-thirds  of  those  for  the  corresponding  part  of  1870. 
In  the  third  quarter,  however,  indications  of  an  increase 
were  visible  in  the  returns  for  the  1 8  large  towns,  some  of 
which  presented  somewhat  higher  rates  than  the  preceding 
one.  In  the  fourth  quarter ;  twelve  of  these  towns  presented 
an  increase,  in  many  of  them  to  a  very  considerable  extent, 
over  the  third  quarter,  and  their  numbers  were  again  higher 
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in  as  many  instances  in  the  first  quarter  of  the  present 
year,  showing  a  gradual  increase  in  the  epidemic  from  about 
the  middle  of  1871  to  the  first  quarter  of  1872,  subsequent 
to  which  it  seems  to  have  declined.  The  disease  attained 
its  maximum  in  Portsmouth,  and  Wolverhampton,  in  the 
fourth  quarter  of  1871 ;  in  London,  Norwich,  Bristol,  Bir- 
mingham, Liverpool,  Manchester,  Salford,  Bradford,  Leeds, 
Hull,  and  Newcastle,  in  the  first  quarter  of  1872,  and  in 
Sunderland  in  the  following  one. 

In  Scotland  the  average  mortality  from  whooping  cough, 
for  the  whole  country,  for  the  fourteen  years  from  1856  to 
1868  inclusive,  was  5.1  in  10,000,  agreeing  very  closely  with 
that  for  England.  In  the  eight  principal  towns  in  1869,  the 
mortality  was  14  in  10,000 ;  in  1870,  10.4 ;  and  in  1871 
it  was  8.6.  The  disease  diminished  greatly  from  the  first 
to  the  third  quarter,  but  increased  again  in  the  fourth,  as  in 
England,  the  deaths  being  273,  202,  149,  287  in  each,  res- 
pectively. In  the  first  quarter  of  1872,  the  deaths  were 
549,  in  the  second,  506,  subsequent  to  which  they  began  to 
diminish,  and  in  the  month  of  September  there  were  but 
87.  During  the  first  two  quarters  of  1872,  when  the  mor- 
tality was  at  its  highest,  773  deaths,  out  of  the  total  of 
1,055,  occurred  in  Glasgow  alone,  giving  an  annual  ratio 
of  33  in  10,000.  At  Paisley,  but  seven  miles  from  it,  the 
ratio  was  19 ;  at  Greenock,  17  ;  and  at  Edinburgh,  12.4  per 
1 0,000.  In  Ireland  the  epidemic  was  also  experienced,  but 
not  so  severely  as  in  Scotland.  I  have  not  the  means  for 
showing  when  it  first  became  appreciable  there,  but  it 
seemed  in  full  operation  in  Dublin,  Belfast,  Cork,  Limerick, 
and  Londonderry,  in  February,  and,  with  the  exception  of 
Belfast,  it  diminished  about  July.  Taking  the  deaths  from 
February,  to  1 3th  October,  the  annual  ratios  of  mortality  in 
10,000  living  come  out,  in  Londonderry,  13.7;  Belfast,  6, 
Oork,  5;  Limerick,  5.3 ;  Dublin,  1.1. 

From  abroad  I  have  notices  of  whooping  cough  being  expe- 
rienced at  Shanghai  and  Formosa  to  a  limited  extent  in 
1871,  and  at  Gibraltar  from  October  to  December  that  year. 
It  was  prevalent  at  the  Cape  of  Good  Hope  in  January  1872, 
and  at  Mauritius  in  March.  It  was  at  Corosal  in  British 
Honduras,  from  January  to  May  that  year,  and  in  June  it 
was  prevalent  in  Barbadoes  and  Trinidad  in  the  West  Indies, 
and  the  same  month  ip  Nova  Scotia. 

In  the  remarks  laid  before  the  Society  at  the  opening 
meeting  of  last  session,  I  sketched  generally  the  course  of 
fever  in  Europe  since  1868,  observing  that  it  had  been  pre- 


866  PBESIDENT^S  ADDRESS. 

sented  to  us  under  the  forms  of  yellow,  relapsing,  typhus, 
and  remittent,  and  that  there  was  frequently  snch  a  connec- 
tion between  these  in  regard  to  time  and  locality,  that  one 
could  not  be  separated  from  the  others  without  breaking  up 
the  relation  they  bore  to  each  other  as  constituent  parts  of 
the  same  general  epidemic.  It  is  clear,  that  if  we  desire  to 
enlarge  our  knowledge  of  the  laws  of  epidemics,  we  must 
examine  their  manifestations  over  a  space  not  less  than  that 
they  naturally  occupy,  and  for  a  sufficient  length  of  time,  to 
embrace  their  development  and  decline,  and  every  relation 
this  investigation  may  establish,  requires  to  be  carefully 
noted,  though  its  significance  at  the  moment  may  not  be 
apparent,  or  even  if  it  should  appear  to  militate  against 
some  generally  accepted  view.  In  the  latter  case,  I  need 
scarcely  say,  that  should  these  relations  be  fairly  established, 
the  views  they  are  at  variance  with  will  require  modification 
so  far  as  to  include  them. 

In  the  third  and  fourth  quarters  of  1870,  there  was  a  consi- 
derable increase  in  the  mortality  from  fever  in  Nottingham^ 
Liverpool,  Salford,  Bradford,  Leeds,  and  Sheffield,  and  at 
Newcastle  in  the  fourth  quarter.  In  the  case  of  Liverpool,  the 
disease  continued  frequent  during  the  first  and  second 
quarters  of  1871 ;  at  Bradford  and  Newcastle,  the  mortality 
remained  above  the  mean  of  1851-60,  during  the  first  quar- 
ter only,  while  Nottingham,  Salford,  Leeds,  and  Sheffield, 
it  fell  below  it.  During  1871,  fever  generally  in  England 
remained  low,  but  at  Nottingham,  Leeds,  and  Sunderland^ 
it  again  manifested  considerable  activity  during  the  third 
and  fourth  quarters,  while  Nottingham  continued  a  hiu:h 
rate  into  the  first  quarter  of  1872,  and  Sunderland  into  the 
second  :  the  mortality  in  the  remainder  of  the  eighteen  largo 
towns  was  low  during  the  first  two  quarters ;  and  with  the 
exception  of  Portsmouth,  Nottingham,  Leeds,  and  Hull, 
which  showed  increased  rates,  all  remained  low  during  the 
third  quarter. 

Fever  sjeems  to  prevail  to  a  considerably  greater  extent  in 
the  principal  Scotch  towns  than  in  those  of  England.  Thus 
the  mortality  from  it  in  the  eight  towns  in  1869  amounted  to 
1 9.7  in  10,000,  in  1870  to  14.5,  and  in  1871  to  13.8.  During 
1871,  the  ratio  for  Paisley  was  23.9 ;  for  Greenock,  16.6 ;  for 
Glasgow,  15.1 ;  and  for  Dundee,  15.0.  Edinburgh,  Leith, 
Perth,  and  Aberdeen,  were  all  much  ]>elow  the  mean.  The 
frequency  of  the  disease  diminished  through  the  first  and 
second  quarters,  was  lowest  during  the  third,  and  in  the 
fourth  again  rose  perceptibly.  In  the  first  quarter  of  1872  the 
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deaths  from  fever  remained  much  the  same  in  number  as  in 
the  previous  one,  and  in  the  second,  showed  a  reduction.  In 
August  and  September,  the  actual  numbers  did  not  materi- 
ally diflfer  from  those  of  the  previous  three  months,  but 
showed  a  smaller  number  of  deaths  from  typhus,  with  an 
increase  of  those  from  enteric  fever. 

Fever  has  not  existed  to  a  very  remarkable  extent  in  the 
eight  chief  towns  of  Ireland  during  the  present  year ;  the 
Registration  there  is  acknowledged  to  be  very  imperfect, 
but  so  far  as  the  weekly  returns  show,  those  from  February 
3rd  to  October  12th,  indicate  the  annual  ratio  of  mortality 
from  fever  for  Dublin  to  be  10  in  10,000  living  ;  for  Belfast, 
9.8 ;  Galway,  10.7  ;  and  for  Londonderry  and  Waterford,  9 
each ;  Cork,  Limerick,  and  Sligo,  are  none  of  them  half  so 
great.  There  seems  to  have  been  little  change  of  frequency 
in  the  deaths  from  the  disease  during  the  different  months. 

In  England,  since  1 869,  the  deaths  from  fever  have  been 
returned  under  the  three  denominations  of  typhus,  enteric, 
and  simple  continued,  and  in  Ireland  the  same  method 
was  adopted  at  the  same  time.  In  Scotland,  up  to  1864, 
the  deaths  from  this  disease  were  placed  under  typhus,  but, 
in  1865,  a  fresh  classification  was  adopted,  which  has  con- 
tinued in  force  ever  since.  Under  this,  the  deaths  are  dis- 
tinguished as  having  arisen  from  typhus,  enteric,  relapsing, 
simple  continued,  and  infantile  remittent  fever.  Though 
no  doubt  the  persons  who  return  fevers  under  these  deno- 
minations, are  liable  to  errors  in  diagnosis,  yet  by  keeping 
the  various  species  before  them,  their  determination  will 
prove  correct  in  the  main,  and  there  will  be  an  average 
amount  of  error,  which  will  not  militate  against  useful  con- 
clusions being  drawn  from  the  numbers  recorded.  Thus  we 
find  that  whUe  the  English  returns  afford  no  clue  to  the 
frequency  or  persistency  of  relapsing  fever,  though  local 
epidemics  of  it  may  have  been  prevailing  for  months  (as  that 
at  Tredegar,  1 868-9) ,  the  Scotch  show  that  cases  had  been 
met  with  every  year  from  1865.  In  the  eight  principal 
towns,  the  ratio  of  death  from  this  fever  amounted  to  0.3  in 
10,000  in  ]  869,  to  1.5  in  1870,  and  3.1  in  1871.  The  deaths 
in  1871  were  most  numerous,  in  the  first  quarter  amounting 
to  138 ;  in  the  second  they  were  63  ,  in  the  third,  51 ;  but 
in  the  fourth  they  rose  again  to  85 ;  in  the  first  quarter  of 
1872  they  fell  to  40,  and  in  the  second  to  14,  shewing  the 
gradual  disappearance  of  this  form  of  fever.  In  1871,  re- 
lapsing fever  was  most  frequent  in  Glasgow,  when  the  annual 
ratio  of  deaths  amounted  to  5.2  in  10,000 ;  in  Paisley,  where 
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the  ratio  was  4.0 ;  and  in  Dundee,  where  it  was  2.8.  Green- 
ock, though  in  the  vicinity  of  Glasgow  and  Paisley,  had  a 
ratio  of  1 .8  per  10,000  only.  In  Edinburgh,  Leith,  Perth,  and 
Aberdeen,  the  mortality  from  relapsing  fever  was  much 
smaller,  though  it  was  met  with  in  all. 

There  was  a  severe  epidemic  of  typhus  in  Vienna  in  1871, 
which  seemed  to  terminate  about  the  end  of  August.  The 
admissions  at  the  London  Fever  Hospital  from  typhus, 
which  had  been  numerous  in  the  last  half  of  1870,  and  first 
of  1871,  then  also  had  been  much  reduced.  On  the  contrary, 
enteric  fever,  which  had  been  comparatively  infrequent 
during  the  latter  part  of  1870,  and  first  half  of  1871,  in- 
creased materially  from  July  onwards.  In  Dublin,  Dr. 
Grimshaw  noticed  that  the  admissions  at  the  Cork  Street 
and  Hardwicke  Fever  Hospitals,  presented  typhus  in  excess 
in  1870,  and  enteric  fever  in  1871.  Corresponding  with 
these  changes,  enteric  fever  seems  to  have  become  very  pre- 
valent in  Paris,  and  several  of  the  departments,  in  the  latter 
part  of  1871,  and  this  apparently,  in  Paris  at  least,  was  still 
going  on  in  April  1872.  Fever  has  been  remarkably  pre- 
valent in  Rome  for  many  months.  This  has  been  represented 
as  malarial,  and  as  enteric,  probably  a  combination  of  the 
two,  which  is  met  with  when  the  causes  of  both  fevers  are  in 
operation  at  the  same  time  and  place.  The  mortality  during 
September  reached  the  annual  ratio  of  73  in  10,000  living. 
Enteric  fever  is  usually  considered  to  be  endemic,  and  to  be 
owing  to  causes  in  operation  in  the  midst  of  the  respective 
populations,  facts  such  as  those  now  given,  suggest  the 
operation  of  an  epidemic  factor  at  times,  which  may  hereafter 
require  investigation. 

Early  in  1871,  during  the  pressure  of  the  famine  in  Persia, 
a  fever,  said  to  resemble  plague  was  reported  to  have  broken 
out  in  Khorassan,  the  province  to  the  south  east  of  the 
Caspian,  and  subsequently  it  was  mentioned  that  typhus  and 
cholera  existed  together  at  Tehran,  but  I  have  not  seen  such 
a  detailed  account  of  these  as  would  enable  me  to  draw  any 
practical  inference  from  the  statement.  In  the  end  of  De- 
cember 1870,  cases  of  true  plague  manifested  themselves  in 
a  mountainous  district  S.W.  of  Suleimaniyeh,  close  to  the 
Turco  Persian  frontier ;  these  went  on  through  most  of  1871 . 
In  December,  an  unusual  amount  of  intermittent  fever  was 
met  with  at  Gwadel,  on  the  south  coast  of  the  Mekran, 
between  the  Persian  Gulph  and  Kurrachee,  and  in  the  course 
of  1 8  72,  fever  of  a  bad  type  was  prevalent  at  Bushire,  attended 
with  great  mortality.     Fever  also  continued  very  prevalent 
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in  the  northern  parts  of  Persia,  supposed  to  resemble 
plague^  so  that  a  commission  had  been  sent  from  Constan- 
tinople to  examine  into  its  nature.  From  the  copy  of  a 
dispatch  from  the  Ottoman  Consul  at  Tifiis,  dated  August 
24th,  which  had  been  communicated  by  the  Turkish  minister 
to  the  Board  of  Health  at  Constantinople,  for  which  I  am 
indebted  to  Dr.  Dickson  of  that  place,  it  appears  that 
up  to  that  date  the  commission  haid  not  reported.  The 
consul  adds,  that  though  the  heat  during  the  summer  had 
been  very  great,  there  had  been  no  cholera  through  the 
whole  extent  of  the  Caucasus,  but,  on  the  contrary,  there 
had  been  numerous  inflammatory  diseases,  and  that  inter- 
mittent fevers  had  caused  a  mortality  which  was  nearly 
twice  as  great  as  in  ordinary  years.  Dr.  Dickson,  in  his 
note,  mentions  that  on  5th  October,  the  Board  of  Health 
had  received  a  telegram  from  Tiflis,  stating  that  some  cases 
of  cholera  had  appeared  on  the  30th  Sept.  at  Suram,  in  the 
Government  of  Kutais. 

In  the  end  of  the  past,  and  during  the  present  year, 
dengue  has  spread  very  widely.  It  will  be  remembered  that 
the  first  heard  of  this  disease  was  from  Zanzibar,  where,  in 
July  1870,  after  the  cholera  had  ceased,  dengue  made  its 
appearance  and  became  very  prevalent.  Whether  it  affected 
the  neighbouring  country  1  have  no  positive  information. 
The  disease  was  next  met  with  at  Aden,  where,  in  the  end 
of  June  1871,  it  broke  out  and  prevailed  extensively.  Con- 
tinuing  on  the  same  line,  it  seems  to  have  been  very 
frequent  among  the  pilgrims  at  Mecca  in  April  1872,  and 
cases  were  met  with  by  a  medical  officer  of  the  French  navy 
at  Port  Said,  at  the  Mediterranean  end  of  the  Suez  Canal, 
some  months  earlier.  In  December  1871,  it  was  very  severe 
at  Calcutta,  and  remained  there  for  many  months,  not 
having  quite  abated  until  August  1872  ;  during  this  period 
we  hear  of  it  at  Cannanore  in  March,  at  Poonah  and  Shola- 
pore  in  April,  at  Madras  and  at  Deesa  in  June,  and  at  Alla- 
habad and  over  a  wide  district  in  August,  at  Trichinopoly 
in  October,  and  in  Burmah.  These  notices,  culled  from  the 
ordinary  sources  of  information,  give  an  idea  of  the  extent 
over  which  the  disease  prevailed,  but  until  we  receive  the 
detailed  official  reports  from  India,  it  will  be  impossible  to 
form  a  correct  idea  of  the  exact  distribution  of  the  epidemic, 
or  of  the  dates  of  its  prevalence,  and  its  relations  to  the 
cholera  epidemic  especially,  which  has  been  met  with  in 
some  parts  of  India  this  autumn.     The  dengue  seems  to 
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have  shown  itsolf  at  Shanghai  about  June^  in  addition  to 
the  numerous  places  it  affected  in  India. 

Dr.  Christie^  in  his  account  of  dengue,  laid  before  the 
Society  last  year,  mentioned  that  about  forty-eight  years 
before,  that  is  in  1822  or  1823,  a  similar  epidemic  had  been 
experienced  at  Zanzibar.  We  next  hear  of  the  same  disease 
having  been  met  with  among  the  troops  at  Rangoon,  in 
1824  and  1825,  at  that  time  engaged  in  the  first  Burmese 
war.  At  the  end  of  the  year,  and  during  1825,  dengne 
showed  itself  at  Calcutta,  and  extended  along  the  valley  of 
the  Ganges,  pursuing  a  course,  in  fact,  presenting  much 
resemblance  to  that  followed  by  the  present  epidemic. 

Previous  to  the  appearance  of  dengue  at  Calcutta,  there 
had  been  a  vast  amount  of  fever  in  the  Burdwan  district 
in  its  neighbourhood;  the  mortality  was  immense,  and  whole 
villages  were  depopulated.  In  the  early  months  of  1872  its 
ravages  diminished,  but  even  then  the  attacks  were  very 
numerous.  No  less  than  114,042  persons  having  sought 
relief  at  the  various  dispensaries  in  the  district  during  the 
month  of  April. 

At  Mauritius,  the  fever  which  had  been  prevalent  in  that 
island  for  so  many  years  continued  during  1871-2  to  cause 
much  sickness. 

In  the  western  hemisphere  there  was  a  slight  epidemic 
of  yellow  fever  at  Monte  Video  in  March,  April,  and  May 
last,  and  this  disease  was  more  frequent  at  Bahia,  Pemam* 
buco,  Para,  and  Maceico,  on  the  northern  coast  of  Brazil, 
about  May,  and  from  a  notice  by  the  Governor  of  Louisiana, 
published  by  the  Board  of  Trade  in  the  London  Gazette,  it 
would  appear  that  the  same  disease  is  beUeved  to  exist 
pretty  generally  through  the  West  India  Islands,  from  Cuba 
and  Jamaica  to  Trinidad,  and  along  the  northern  coast  of 
South  America,  and  the  shores  of  the  Gulph  of  Mexico, 
but,  so  far  as  I  have  learned,  it  nowhere  presents  any  great 
activity. 

At  New  York  there  were  dropping  cases  of  cerebro-spinal 
fever  in  the  end  of  1871,  and  early  part  of  1872 ;  from  13th 
January  to  7th  March,  31  deaths  had  been  returned  from 
this  affection ;  from  that  date  they  increased  rapidly,  so  that 
in  the  weeks  ending  11th  and  18th  May  they  were  50  and 
51  respectively;  from  this  time  the  numbers  fell,  but  in  the 
week  ending  20th  July,  there  were  still  21.  At  Montreal^ 
cases  of  this  disease  had  been  frequent  in  the  course  of  the 
summer. 

Last  year  I  gave  a'  general  view  of  the  course  of  cholera 
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in  Europe  up  to  the  autumn^  and  during  the  session  we  had 
papers  from  Mr.  Radcliffe  and  Mr.  Mitchell,  on  its  course 
within  the  last  two  or  three  years  in  Russia  and  the  neigh- 
bouring countries,  which,  from  the  sources  of  information 
they  have  access  to,  are  very  valuable.  On  one  point,  Mr. 
Badchffe^s  information  seems  to  have  been  inexact,  and  as 
it  is  an  important  one,  I  have  no  doubt  he  will  pardon  my 
allusion  to  it  here.  He  was  under  the  impression,  that  the 
outbreak  at  Broussa,  on  the  sea  of  Marmora,  in  1871,  com- 
menced there  in  August,  and  spread  to  the  surrounding 
districts,  whereas,  from  a  detailed  statement  in  the  Gazette 
Mddicale  d^ Orient  of  Constantinople,  for  January  1872,  it 
appears  that  the  disease  was  first  seen  at  a  village  named 
Tchardy  (Harmandjik  on  Keippert's  map),  36  hours  distant 
from,  and  south  of  Broussa,  and  with  Mount  Olympus  inter- 
vening. From  Tchardy,  the  disease  spread  to  Taouchanly,  on 
the  road  to  Koutahia  on  the  one  hand,  and  to  Kassaba  and 
Broussa  on  the  other.  It  prevailed  at  Taouchanly  from 
July  8th  to  September  4th,  and  caused  from  250  to  300 
deaths ;  at  Broussa  it  commenced  on  August  4th,  and  ter- 
minated on  September  12th|  having  caused  51  deaths  \  at 
Tchardy  there  w:ere  21  deaths.  There  were  fourteen  villages 
in  this  space,  in  addition  to  the  above,  in  which  there  were 
145  deaths.  There  was  little  intermittent  or  other  fever 
previous  to,  or  during  the  prevalence  of  the  cholera,  but, 
on  its  cessation,  a  violent  epidemic  of  intermittent  ensued. 
Importation  could  not  be  traced  in  this  case  according  to 
the  reporter.  Dr.  Mordtmann. 

The  wave  of  cholera  which  had  embraced  St.  Petersburg 
in  1870,  and,  which,  in  1871,  was  experienced  from  Altona 
on  the  North  Sea,  through  northern  Germany,  and  Bussia, 
to  the  Jenisei  in  Siberia,  and  northwards  to  the  Arctic 
Ocean,  was  passing  away  towards  the  end  of  that  year.*  It 
was  succeeded  by  another,  which  was  indicated  by  the 
occurrences  in  Persia  in  1870,  and  which,  by  the  autumn  of 
1871,  had  affected  the  district  on  either  side  of  the  Cau- 
casus from  the  Caspian  to  the  Black  Sea,  Astrachan, 
Taganrog,  Bostov,  and  E^herson,  and  had  spread  into  the 
provinces  of  Poltava  and  Kostroma,  in  a  very  active  form, 

*  It  was  under  this  wave  that  the  outbreak  occurred  in  the  steamer 
Fraiiklyn,  from  Stettin  to  New  York,  in  October  1871,  detailed  in  the 
Lancet  of  February  17th,  1872.  Two  men  who  communicated  with  the 
FramkVyn  at  Halifax  were  subsequently  attacked,  and  some  others.  It  is 
of  importance  to  state,  however,  that  in  August  diarrhoea,  with  pains  in 
stomach  and  sickness,  was  not  unfrequent  among  the  inhabitants  of 
Halifax,  and  a  soldier's  child  had  an  attack  of  cholera  that  month. 
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and  reappeared  in  Nicolaief,  Ekaterinoslav,  and  Kiew.  The 
attack  at  Broussa  mentioned  above^  as  well  as  the  outbreak 
at  Constantinople  in  September,  and  those  at  Sulina^ 
l^ultcha,  and  Gralatz,  on  the  Danube,  in  October  and  No- 
vember, are  all  referable  to  this  wave,  as  well  as  the  out- 
breaks in  Arabia  and  east  coast  of  the  Red  Sea,  np  to  the 
end  of  November.  In  1872,  the  epidemic  pursued  its  usual 
course  to  the  northward,  and  appeared  at  Wilna  in  June, 
in  St.  Petersburg  on  the  1 1th  of  that  month,  and  its  activity 
■^  was  increased  at  many  points  to  the  southward,  where  it 
had  been  seen  in  the  end  of  the  previous  year.  Up  to  the 
end  of  July  1872,  iif  had  prevailed  at  Kiew  severely,  and 
more  or  less,  in  the  Governments  of  Kherson,  Ekaterinoslav, 
Kharkof,  Voronez,  Volhynia,  Tchemigow,  Koursk,  Mohilew, 
Orel,  Riazan,  Moscow,  and  St.  Petersburgh.  In  the 
Government  of  Ekaterinoslav  not  more  than  800  deaths 
were  recorded ;  in  that  of  Kiew  upwards  of  3,000.     While 

fiursuing  this  course  it  crossed  the  Russian  frontier  to 
nsterburg,  near  Konigsberg,  in  July,  to  Warsaw  and  other 
places  in  Poland  in  August ;  to  Roumania  in  September,  to 
Gefle  in  Sweden  in  October ;  and  it  was  at  Helsingfors  in 
Finland  in  August.  As  usual,  too,  cases  undistinguishable 
from  malignant  cholera  were  met  with  a  long  way  beyond 
the  immediate  range  of  the  epidemic,  though  at  places 
within  the  limits  of  the  same  pandemic  wave  ;  thus  at 
Paris  a  case  proved  fatal  about  25th  February,  which  was 
described  by  Professor  Bouillaud  as  malignant  cholera,  and 
in  Berlin,  on  29th  July,  there  were  three  such  cases  also 
fatal. 

Cholera  is  still  active  in  Lemberg  and  Warsaw  and  their 
vicinity,  and  in  the  end  of  October  was  reported  as  having 
broken  out  at  Buda.  Within  the  last  few  days  we  hear  of 
a  death  from  it  at  Vienna,  and  another  at  Prague,  and  five 
at  Dantzic,  supposed  to  be  Polish  watermen  employed  on  the 
Vistula. 

In  a  very  interesting  communication  to  the  last  number 
of  the  Lancet,  Mr.  Mitchell  gives  the  details  of  an  outbreak 
of  cholera  in  Central  Asia.  This  appeared  in  Turkestan  in 
the  middle  of  April,  at  Tashkand,  about  100  miles  to  the 
south  of  Turkestan,  on  30th  June,  and  at  Khohan,  100 
miles  south-east,  and  Samarcand^  more  than  200  south-west 
of  Tashkand,  about  the  same  time.  We  hear  of  cholera  in 
Bokhara,  in  the  same  latitude  as  Samarcand,  about  this 
time,  and  in  Cashmere,  some  500  miles  to  the  south,  it  appears 
to  have  become  epidemic  at  least  about  June.  In  the  opposite 
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direction  it  broke  out  along  the  Amou  Daria,  affecting  the 
Russian  forts  on  that  river  one  after  another,  and  ultimately 
reached  the  north  east  of  the  Caspian  in  the  middle  of 
August.  The  northern  part  of  this  outbreak  clearly  belongs 
to  the  same  general  wave  just  described,  but  before  the  Cash- 
mere epidemic  can  be  decided  on  more  precise  information 
as  to  dates  is  required. 

There  has  been  a  very  severe  outbreak  of  cholera  in  India 
this  year,  1872.  This  seems  to  have  commenced  in  the 
Gangam  district,  on  the  east  coast,  in  March,  to  have  exten- 
ded to  that  of  Vizigapatam  to  the  south  in  May,  and  to  the 
Godavery  district  in  July,  with  much  mortality  in  the  two 
former.  Isolated  outbreaks  also  occurred  in  the  Central 
Provinces  and  Deccan.  About  the  beginning  of  August,  it 
also  appeared  in  greater  intensity  in  the  Punjaub  and 
North  west  Provinces,  and  involved  most  of  the  hill  stations, 
as  well  as  those  in  the  plains.  Cholera  also  appeared  at 
Lucknow  and  Fyzabad  in  October,  and  a  sharp  outbreak 
among  the  sailors  at  Calcutta  was  reported  by  telegraph  on 
the  12th  of  that  month.  This  disease  was  also  reported 
from  the  western  Mekran,  towards  the  entrance  of  the 
Persian  Gulph  in  December  1871,  and  on  the  Red  Sea,  where 
the  disease  had  ceased  everywhere  south  of  Yembo  prior 
to  the  middle  of  November,  except  at  Mecca  (where  cases 
continued  till  just  before  the  period  of  the  great  pilgrimage) ; 
a  fresh  outbreak  of  considerable  severity  took  place  at 
Gonfodeh,  400  miles  further  south  in  December. 

Some  time  in  January  1872,  apparently,  or  as  it  is  de- 
scribed in  the  Lancet  (October  12th,  p.  531),  just  before  the 
period  of  the  great  pilgrimage,  the  disease  had  ceased  at 
Mecca  and  Gonfodeh,  but  prevailed  at  Hali,  to  the  south  of 
it.  In  January  also,  a  caravan  of  2,000  persons  lost  89 
from  cholera  between  Medina  and  Mecca.  The  days  of 
pilgrimage  this  year  were  from  the  19th  to  the  23rd  Feb- 
ruary, and  though  the  number  assembled  was  estimated  at 
80,000,  there  was  no  cholera  at  Mecca  during  the  festival, 
though  on  the  27th  February,  when  the  greater  number  had 
probably  departed,  it  made  its  appearance  in  the  city,  and 
there  were  39  deaths  up  to  3rd  March.  On  10th  March, 
cholera  broke  out  at  Hodeida,  near  the  entrance  of  the  Red 
Sea,  on  the  25th  it  appeared  at  Yembo,  and  about  the  same 
time  at  Medina.  Medina  is  said  to  have  lost  1,800,  out  of 
a  population  of  20,000,  between  the  20th  and  28th  of  March, 
and  the  Damascus  caravan,  numbering  4,000,  lost  400  from 
cholera.     The  disease  ceased  at  Medina  on  the  3rd  April, 


374  fresidbnt's  address. 

and  during  this  month  it  disappeared  also  from  Yembo^ 
Mecca,  and  the  rest  of  the  Hedjaz^  and  from  the  infected 
towns  in  Yemen.  On  the  west  of  the  Red  Sea,  however, 
in  September,  cholera  broke  out  ii^  the  districts  of  Berber 
and  Taka,  in  the  latitude  of  Gonfodeh,  and  slightly  south  of 
Mecca.  All  these  developments  of  cholera  come  under  the 
same  pandemic  wave,  which  immediately  follows  that  men- 
tioned above  as  passing  over  Europe. 

Within  the  last  few  days,  a  report  on  the  climate  and 
vital  statistics  of  Tasmania,  by  Dr.  Swarbeck  Hall,  one  of 
our  corresponding  members,  was  placed  in  my  hands  by 
Dr.  Milroy.  This  contains  a  detailed  return  of  the  causes 
of  death  in  Tasmania  each  year,  from  1868  to  1871,  and 
another,  giving  the  same  facts  for  the  Hobart  Town  Registra- 
tion District,  with  the  deaths  arranged  by  months,  for  1870. 
From  these,  it  appears  that  in  1 868  there  were  two  deaths 
from  cholera  in  Tasmania,  and  in  1870  they  amounted  to 
five,  of  which,  two  occurred  in  the  Hobart  Town  district  in 
January  and  February.  These  cases  are  of  much  interest, 
as  having  occurred  at  the  most  southerly  point  at  which 
there  has  been  any  record  of  cholera,  and,  further,  by  their 
bearing  on  the  question  of  pandemic  waves.  By  the  map 
on  the  wall,  you  will  see  that  the  isoclinal  70*"  S.  passes  through 
the  southern  part  of  Tasmania,  and  by  the  explanation  at- 
tached, the  advancing  edge  of  the  cholerific  wave  will  bo 
there  at  the  commencement  of  a  year  with  an  even  number, 
consequently  we  might  expect  cholera  in  years  with  even 
numbers  to  a  greater  extent  than  in  those  with  odd.  The 
facts  mentioned  agree  with  this,  but  their  connection  may 
be  traced  mnch  farther.  A  wave  proceeding  from  the  iso- 
clinal 70''  S.  in  1868,  would  reach  that  of  30°  N.  by  the  begin- 
ning of  1872,  and  we  have  this  slight  manifestation  of  a 
cholerific  influence  in  Tasmania  in  1868,  continued  by  the 
epidemic  at  Zanzibar  in  the  end  of  1869,  and  beginning  of 
1870,  and  by  those  in  India  this  year,  each  step  correspond- 
ing with  those  indicated  on  the  map  before  you. 

In  my  last  yearns  remarks,  it  was  mentioned  that  in  the 
early  months  of  1871,  cholera  was  prevalent  on  the  east 
coast  of  Madagascar  and  at  the  mouth  of  the  Zambesi  to 
the  south  of  Mosambique,  and  sporadic  cases  were  met  with 
at  the  same  time  in  Mauritius,  and  it  was  said,  these  cor- 
responded, both  as  to  time  and  locality,  with  a  fresh  wave 
from  the  southward.  This  wave  would  have  advanced  from 
the  isoclinal  70°  S.  in  the  beginning  of  1870,  and  Dr.  Hall's 
returns  now  supply  the  fact  that  cholera  was  actually  met 
with  to  some  extent  in  Tasmania  and  Hobart  Town  that  year. 
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Dr.  Christie  stated  that  dengue  did  not  appear  at  Zan- 
zibar in  1870  until  cholera  had  ceased,  and  the  same  seems 
to  have  taken  place  at  Mecca  in  April  last^  if  our  information 
is  to  be  relied  on.  At  Calcutta^  on  the  other  hand,  cholera 
does  not  seem  to  have  commenced  until  dengue  had  almost 
disappeared.  The  comparatively  narrow  portion  of  country 
invaded  by  the  cholera  epidemic  in  Upper  India  this  autumn, 
suggests  there  may  have  been  some  such  cause  of  limitation 
there^  and  that  dengue  may  in  this  respect^  stand  in  the 
same  relation  to  cholera  as  other  fevers^  but  until  we  receive 
more  detailed  information  as  to  the  distribution,  and  time 
of  prevalence,  of  these  diseases,  respectively,  throughout 
that  country,  this  question  must  remain  in  abeyance. 

The  details  given  above,  afford  some  illustration  of  the 
inability  of  fever  and  cholera  to  exist  together  as  epidemics 
at  the  same  place.  Thus,  from  Persia,  with  febrile  disease 
so  generally  diffused  through  it  in  1872,  we  hear  nothing  of 
cholera.  At  Broussa,  in  1871,  immediately  after  the  disap- 
pearance of  cholera,  a  general  and  severe  epidemic  of  inter- 
mittent fever  ensued  all  over  the  district.  And  in  the 
country  south  of  the  Caucasus,  with  an  unusual  prevalence 
of  periodic  fever  during  the  summer,  nothing  was  heard  of 
cholera  until  the  end  of  September,  when  a  few  cases  occurred 
at  Suram. 

I  had  intended  to  have  offered  some  remarks  on  the 
recent  extension  of  some  of  the  diseases  of  cattle,  etc.,  but 
the  length  to  which  these  observations  has  already  reached, 
precludes  my  doing  so  on  this  occasion. 
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There  is,  probably,  no  branch  of  human  knowledge  to 
which  the  application  of  the  numerical  method  is  better 
fitted,  and  from  which  it  is  calculated  to  yield  a  richer  harvest 
of  valuable  truths  than  to  the  logical  interpretation  of  the 
facts  of  medical  science. 

There  is,  at  the  same  time,  certainly  none  other  in  which 
it  is  more  necessary  to  guard  against  the  fallacies  incidental 
to,  and,  in  some  degree  inseparable  from,  this  method  of 
inquiry ;  in  which  more  rigorous  accuracy  is  necessary  ia 
the  collection  of  the  facts  themselves,  and  in  which  greater 
caution  is  demanded  in  avoiding  hasty  or  dogmatic  dedac- 
tions  from  mere  numerical  results. 

If  it  be  true  that  the  medical  art  is  entirely  one  of  obser- 
vation, it  is  equally  true  that  these  observations  should, 
from  time  to  time,  be  subjected  to  the  strict  scrutiny  which 
mathematical  science  alone  is  capable  of  supplying.  By  this 
means  only  can  we  hope  to  eliminate  from  them  the  sources 
of  error  to  which  all  human  observations  are  liable,  and  to 
deduce  from  them  the  general  laws  by  which  the  phenomena 
to  which  they  relate  are  explained,  and  from  which  the 
practical  experience  is  to  be  derived  that,  in  the  eloquent 
language  of  Andral,  ^^  formulates  the  past,  renders  the  present 
fruitful,  and  prepares  the  future.^^ 

At  the  same  time  it  cannot  be  denied  that  the  facts  of 
medical  science  are  so  complex  in  their  nature,  so  liable  to 
be  influenced  by  an  infinite  number  of  collateral  and  minor 
considerations,  which  it  is  well-nigh  impossible  to  take  into 
account  with  the  minute  detail  necessary  to  absolute  accuracy. 
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as  to  render  the  application  of  numbers  to  their  solution, 
much  more  difficult  than  to  the  interpretation  of  the  facts 
of  physical  science,  or  even  to  those  of  social  economy,  which 
form  the  only  sound  basis  of  modem  legislation. 

The  careful.collectionof  the  statistics  of  population  in  the 
admirable  returns  of  the  Registrar-General  of  England, 
together  with  the  periodical  census  now  taken  in  all  civil- 
ised countries,  leave  little  to  desire  in  making  us  acquainted 
with  the  logic  of  the  facts  to  which  they  refer. 

But  there  is  a  logic  underlying  the  facts  which  they  do 
not  and  probably  are  not  intended  to  explain.  They 
illustrate  the  cardinal  conditions  in  which  we  live  and 
die,  increase  and  multiply,  and  toil  and  moil  in  the  great 
struggle  imposed  upon  us  by  modern  society  and  civilisation. 
They  likewise  show  us  the  weak  points  in  our  armour  of 
defence  against  the  thousand  agencies  constantly  at  work 
to  deteriorate  or  destroy  the  fair  fabric  which  has  been 
created  as  God^s  own  image,  and  to  abridge  the  natural 
span  of  existence  accorded  to  it  by  the  Divine  Creator. 

The  very  valuable  records  of  the  Health  Department  of 
the  Privy  Council,  those  of  the  Local  Government  Board, 
and  the  numerous  sanitary  reports  perpetually  issuing  in 
never-ending  streams  at  home  and  abroad,  deal  more  or 
less  completely  with  the  weak  points  above  referred  to, 
endeavour  to  ascertain  their  causes,  and  to  suggest  remedies 
for  their  removal. 

But  the  very  abundance  of  the  materials  at  our  command 
is  itself  a  cause  of  confusion  in  dealing  with  the  facts  them- 
selves, and  so  long  as  they  are  not  subjected  to  rigid  analysis, 
in  the  only  manner  by  which  we  can  trace  back  the  effect 
or  incidence  of  particular  diseases  to  their  exact  cause  or 
causes,  so  long  shall  we  be  unable  to  deal  with  them 
efficiently,  in  the  measures  necessary  for  their  mitigation  or 
removal. 

It  would  be  out  of  place  at  the  present  time  to  consider 
of  discuss  the  principles  which  should  regulate  the  col- 
lection of  medical  statistics ;  yet  it  would  not  be  without 
interest  to  ascertain  why  those  principles  are  so  little  under- 
stood or  applied  now-a-days,  when  we  are  probably  in  a 
better  position  to  use  them  with  effect  than  were  our  pre- 
decessors at  any  period  since  the  discovery  of  printing,  or 
since  the  more  exact  methods  of  inquiry  and  observation, 
now  in  general  use,  have  been  taught  in  our  schools. 

Be  that  as  it  may,  I  think  that  the  International  Statis- 
tical Congress  whic^  met  during  the  past  autumn  at  St. 
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Petersbnrgh  is  entitled  to  some  credit^  for  having  included  in 
its  programme  the  statistical  investigation  of  two  sach 
important  diseases  as  cholera  and  syphilis. 

The  purpose  of  my  presence  here  this  evening  is  to  make 
you  acquainted  with  what  was  said  and  done  there^  for  it  is 
manifest  that  such  questions  as  those  mentioned  are  not 
of  local  or  temporary  interest^  and  that  to  arrive  at  sound 
conclusions  regarding  them  is  of  as  much  importance  to  na 
and  to  all  other  civilised  nations^  as  to  Russia  and  the  dif- 
ferent nationalities  comprised  in  that  great  empire. 

Before  proceeding,  however,  to  the  immediate  subject  of 
my  paper,  I  crave  your  indulgence  and  permission  to  say  a 
few  words  regarding  the  action  of  the  international  repre- 
sentatives of  statistical  science,  in  relation  to  questions  of 
life  and  health,  from  its  origin  to  the  present  time. 

These  questions  have  been  arranged  under  two  heads 
viz.,  population  and  hygiene.  Of  the  former,  the  only  par- 
ticular strictly  relating  to  vital  statistics,  has  been  that  of 
mortality  tables.  Census  returns  and  all  matters  relating 
to  movements  of  population  are  rather  questions  of  poli- 
tical and  social  economy,  than  of  biology  properly  so  called 
and  considered.  The  framing  of  mortality  tables,  again, 
has  not  been  regarded  from  its  biological  side,  but  in  relation 
to  insurance  and  survivorship. 

In  relation  to  hygifene  or  public  health,  the  questions 
considered  prior  to  the  present  year  had  reference  to  geogra- 
phical influences  on  health,  statistics  of  deaths,  of  epidemics,  of 
insanity,  of  sanatory  establishments,  military  medical  sta- 
tistics, comparative  statistics  of  health  and  mortality  in 
civil  and  military  populations,  the  statistics  of  accidents  on 
public  ways  (r^ways,  common  roads,  rivers,  and  canals), 
in  great  public  works,  in  mines,  and  in  factories. 

The  subject  of  the  statistics  of  epidemics  was  discussed 
at  Paris  in  1855,  and  excellent  rules  were  framed  for  the 
general  conduct  of  such  inquiries.  In  the  resolution  of 
the  Congress  it  was  stated  that  the  programme  adopted 
could  be  adapted  in  extent  and  detail  to  the  locality  invaded, 
but  the  necessity  was  emphatically  enjoined  of  embracin^^ 
in  the  inquiry  the  greatest  number  of  questions  possible. 
It  was  also  insisted  that  the  particulars  most  difficult  to 
gather,  instead  of  being  the  least  useful,  are  probably  the 
most  important  for  the  solution  of  the  numerous  economic, 
hygienic,  and  purely  medical  questions  included  in  or  raised 
by  the  study  of  epidemic  visitations  of  disease. 

In  the  epidemics  which  have  occurred  since  1856,  it  is  to 
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be  regretted  that   some  general  international  system  of 
record^  similar  to  that  sketched  by  the  Paris  Congress^  has 
not  been  acted  apon^  so  as  to  render  the  experience  of  one 
nation  useful  to  all.     In  these  days  of  free  and  rapid  inters 
communication^  when  the  approach  of  the  storm  or  the 
epidemic  can  be  communicated  to  distant  places  in  ample 
time  to  make  provision  against  their  invasion  or  advent,  an 
outbreak  of  pestilence  or  a  disturbance  of  the   elements 
in  the  remotest  quarters  of  the  globe,  is  of  more  or  less  im- 
mediate interest  to  the  whole  world.     To  us  in  England  it 
is  of  probably  more  pressing  importance  than  to  most  other 
nations ;  for  while  our  insular,  and  so  far  isolated  position, 
gives  us  some  advantages  in  keeping  out  enemies  of  all 
kinds,  our  locomotive  habits  and  our  intimate  commercial 
relations  with  all  inhabited  countries,  renders  us  particu- 
larly liable  to  the  importation  of  such  morbific  agencies  as 
can  be  carried  by  human  beings,  or  conveyed  in  a  thousand 
ways,  in  the  multitude  of  things  which  find  their  way  to  our 
markets  and  to  our  homes. 

Our  national  habits,  and  the  reliance  on  individual  exer- 
tion, to  which  we  owe  so  much  of  our  advanced  position 
amongst  nations,  is  probably  some,  if  not  a  great  hindrance  to 
the  conduct  of  scientific  enquiry  in  such  manner  as  to  utilise 
the  observations  and  experience  of  the  many,  by  the  skilled 
labour  of  a  few.  It  is  only  by  a  central  authority,  armed 
with  the  power  of  compelling  the  collection  of  the  facts  in 
a  proper  manner,  and  possessing  the  knowledge  and  skill 
necessary  to  utilise  them,  that  this  desirable  result  can  be 
obtained.  Hence,  I  sometimes  hear  with  regret,  expressions 
indicative  of  what  I  cannot  but  consider  a  misapprehension 
of  the  real  uses  of  a  central  authority. 

If  rightly  and  judiciously  directed,  I  regard  such  central 
authority  as  a  fly-wheel  to  equalise  and  regulate  the  action 
of  local  self-governing  bodies,  and  in  no  way  to  perform  their 
functions  or  to  interfere  with  their  full  and  legitimate  liberty 
of  action  within  the  limits  of  the  laws  by  which  we  are  all 
bound. 

Hence,  also,  I  believe  that  the  sanitary  legislation  of  1872 
— which  does  not  profess  to  be  a  complete  or  final  work— is 
emphatically  a  move  in  the  right  direction*  It  gives  to  all 
places  local  saoitary  anthorities,  as  good  peritsps  as  can  be 
expected  in  existing  <^reamstances,  when  public  opinion  is 
so  imperfectly  educated  in  teatird  to  sanitary  matters.  In  a 
country  like  our  own  it  is  of  no  use  to  legislate  too  far  in 
advance  of  publie  opinion.    IW  same  U^ybUi^m  provides 
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a  central  ruling  power  to  regulate  and  harmonise  ]ocal 
action^  and  to  assist  and  advise  local  authorities  in  the 
numerous  difficulties  incidental  to  all  sanitary  inquiry  and 
action. 

I  hope,  hereafter,  when  another,  but  a  far  more  difficult 
step  in  advance  is  taken,  that  many  existing  difficulties  in 
dealing  with  questions  of  public  health,  will  either  disappear 
or  become  easy  of  solution.  I  allude  to  the  consolidation  of 
our  scattered,  timid,  tentative,  and  in  some  cases  obscure 
and  obstructive  sanitary  legislation,  with  some  plain,  intel- 
ligible, comprehensive  Act,  free  from  the  cardinal  defects 
of  much  of  our  modem  legislation,  viz. — the  vain  effi)rt  to 
comprise  in  an  Act  of  Parliament,  by  definitions  and 
cumbrous  details,  the  full  and  effective  working  of  any  law 
affecting  such  complex  and  varied  interests,  and  such  ever- 
changing  circumstances,  as  are  associated  with  the  question 
of  public  health. 

When  this  shall  have  been  done,  it  will  not  be  difficult  to 
obtain  such  detailed  particulars  as  will  extract  from  each 
epidemic  visitation  or  endemic  incidence  of  disease,  the 
information  necessary  to  control  future  outbreaks,  or,  if 
possible,  to  prevent  their  recurrence  by  stamping  them  out 
as  effectually  as  the  plague  has  been  stamped  from  our  midst, 
or  as  small-pox  might,  and  syphilis  ought  to  be,  if  proper 
means  were  enforced  for  their  extermination.  Unpopular  as 
the  doctrine  is  commonly,  and  opposeias  it  is  I  believe  erro- 
neously, considered  to  be  to  the  personal  liberty  which  is  the 
birth-right  of  every  subject  of  the  British  crown,  I  hold  that 
in  matters  affecting  the  public  health,  and,  in  consequence, 
the  life,  happiness  and  well-being  of  the  community  at  largej 
all  legislation  should  be  compulsory,  and  no  one  should  be 
permitted,  from  any  selfish  motive,  to  spread  abroad  pesti- 
lence, any  more  than  he  should  be  allowed  with  impunity 
to  set  fire  to  his  own  house,  without  heed  of  the  risk  of 
injury  and  destruction  thereby  caused  to  the  dwellings  of 
his  neighbours. 

The  only  special  subject  considered  in  its  statistical 
relations  by  the  International  Congress,  is  the  important  one 
of  mental  alienation.  This,  also,  was  discussed  in  Paris  in 
1 855,  and  it  would  be  difficult  to  over-estimate  its  importance 
to  all  modern  civilised  communities.  Indeed,  it  would 
seem,  in  some  of  its  more  important  bearings,  to  be  one 
of  the  penalties  of  civilisation  itself  j  and  as  the  pace  at 
which  we  live  grows  faster,  the  struggle  for  life  becomes 
fiercer,  men   congregate    more  closely  in  central  commu- 
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nities,  and  the  powers  of  life  are,  in  consequence,  more 
severely  taxed,  so  do  aberrations  of  reason  appear  to 
increase,  and  to  demand  the  most  careful  attention  of  the 
pliysician,  the  moralist,  and  the  statesman. 

The  further  consideration  of  this  topic,  however  tempting, 
is  not  in  my  programme,  but  one  additional  observation  is 
suggested  by  it  which  is  strictly  relevant  to  the  matter  I 
have  in  hand.  No  systematic  attempt  has  yet  been  made 
to  give  effect  to  the  deliberations  of  the  International 
Statistical  Congress  in  this,  or  in.  any  other  of  the  im- 
portant hygienic  questions  on  which  it  has  expended  much 
time  and  thought.  Equally  little  are  medical  statistics 
cultivated,  in  their  strictly  scientific  relations. 

I  have  been  at  some  pains  to  endeavour  to  ascei*tain  the 
cause  of  this,  and  it  seems  to  me  to  be  partly  due  to  a 
somewhat  general  defect  in  the  preliminary  education  of 
medical  men,  and  in  part  to  a  too  great  reliance  on  observa- 
tion and  experiment  as  the  only  sound  means  of  advancing 
medical  knowledge.  The  neglect  of  the  higher  mathe- 
matics, and  the  comparatively  imperfect  standard  of  general 
knowledge  which  candidates  for  our  degrees  and  diplomas 
are,  as  a  rule,  required  to  bring  to  the  study  of  medicine,  is, 
I  think,  much  to  be  regretted  in  the  interests  of  that  noble 
calling  both  as  a  science  and  as  an  art.  Our  periodical  medical 
literature,  rich  as  it  is  in  varied  and  interesting  observations, 
exhibits  much  painful  evidence  of  the  absence  of  the  close 
and  logical  reasoning,  and  of  the  rigorous  exactness  without 
which  most  observations  lose  their  chief  value  as  permanent 
contributions  to  our  stock  of  knowledge.  Our  sanitary  and 
other  published  reports  contain  a  vast  and  bewildering  array 
of  figures,  professing  to  represent  facts.  But,  with  a  few 
illustrious  exceptions,  no  one  seems  to  be  at  the  trouble 
of  examining  these  figures  and  analysing  these  facts,  in  the 
only  way  in  which  they  can  be  of  any  real  use  for  practical 
purposes.  It  is  piling  Pelion  upon  Ossa  for  no  better 
end  than  to  accumulate  an  unwieldy  and  impracticable  mass 
of  materials  to  bewilder  statesmen,  and  strengthen  sceptics 
of  the  soundness  of  medical  science,  in  their  unbelief.  The 
Congress  is  itself  not  without  blame  in  the  matter,  as  I 
shall  show  anon,  when  speaking  of  its  recent  action  in 
relation  to  cholera  and  syphilis,  to  the  consideration  of 
which  I  shall  now  address  myself. 

To  Russia  both  the  questions  are  of  immense  import,  and 
they  are  of  scarcely  less  consequence  to  the  rest  of  the  world. 

The  Russian  Empire    now    abuts  upon  our  possessions 
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in  India^  is  more   immediately  affected   by  outbreaks    of 
cholera  in  that  distant  quarter   than   any  other  country, 
and  is,  therefore,  more  directly  interested  in  endeavouring*  to 
ascertain  the  cause  of  the  pestilence,  with  a  view  to  its 
prevention.      To  the  western  world,   Russia  is   the   gate 
through  which  cholera  is  most  likely  to  find  its  way,  to  deso- 
late their  hearths  and  homes,  and  in  Russia  itself  the  disease 
seems  to  be  taking  a  permanent  stand,  and  to  be  localised. 
The  thoughtful,  prescient,  and  logical  letter  of  Mr.  Badcliffe, 
on  the  recent  diffusion,  of  cholera  in  Europe,  shows  how- 
much  the  former  danger  is  increased,  and  how  pressing  it 
is.     A  valuable  volume  recently  published  by  Dr.  Hubner 
of  St.  Petersburgh,  exhibits  the  statistics  of  all  diseases  in 
that  wonderful  capital  in  1870,  and  among  them  cholera. 

Prom  a  separate  note  kindly  furnished  to  me  by  Dr. 
Hubner,  and  which  he  promises  to  expand  for  the  Epide^ 
miological  Society,  it  would  appear  that  correct  records  of 
cholera  in  St.  Pet«rsburgh  have  only  been  kept  since  the 
taking  of  the  census  in  December  1869.  In  1870  and  1871, 
there  were  three  distinct  epidemic  visitations  of  cholera  in 
the  capital  of  Russia.  The  first  began  in  August  1870,  and 
lasted  until  March  of  the  succeeding  year.  It  caused  980 
deaths.  The  second  visitation  lasted  three  months,  March, 
April,  and  May,  of  1871,  and  caused  1,310  deaths.  The 
third  commenced  in  June  1871,  and  caused  1,910  casual- 
ties. The  death  rates  from  cholera  to  general  population  in 
the  two  years,  was  6.27  per  1000,  in  the  two  years. 

In  1872,  there  was  another  visitation,  which  was  gradually 
dying  out  when  I  left  St.  Petersburgh  in  September  last. 
Of  this,  I  have  no  detailed  particulars,  but  I  am  afraid  that 
cholera  must  now  be  regarded  as  endemic  in  the  great 
northern  capital,  and  that  to  justify  a  diligent  and  patient 
inquiry  regarding  it,  there  is  no  need  to  look  further  south 
for  evidences  of  former  epidemics,  or  for  fresh  importations 
of  cholera  material  from  more  distant  sources. 

What  then  are  my  grounds  for  believing  that  this 
wandering  and  migrating  pestilence  has  abandoned  its  no- 
madic character  in  Europe,  and  found  a  resting  place  under 
the  window,  through  which  Peter  the  Great  intended  his 
empire  to  look  upon  Europe. 

It  is  based  upon  the  extraordinary  iusanitary  condition  of 
St.  Petersburgh,  of  which  the  sub-soil  is  so  saturated  with 
sewage  matters,  that  it  would  scarcely  be  a  mis-statement  to 
say  that  the  capital  floated  upon  a  bed  of  sewage. 

The  majority  of  the  houses  in  that  city  have  porous  and 
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permeable  cess-pits,  into  which  all  excreta  find  their  way, 
and  which  are  emptied  three  or  four  times  a  year,  causing 
noxious  exhalations  during  the  process.  The  fine  broad 
canals  which  intersect  the  city,  are  great  open  sewers. 
The  amount  of  deposit  in  them  is  very  great,  and  the 
authorities  are  said  to  be  afraid  to  empty  them,  lest  they 
should  cause  a  pestilence.  There  is  no  pretence  of  drain- 
age in  the  city,  and  I  was  informed  that  the  water  used  by 
the  poor  for  domestic  purposes  is  of  the  most  impure  des- 
cription— ^in  fact,  taken  from  the  sewage  canals  above  men- 
tioned. What  better  and  more  suitable  abode  could  be  found 
for  King  Cholera,  than  this  excrement  tainted  soil,  excrement 
tainted  atmosphere,  and  excrement  tainted  water-supply. 

The  Russian  authorities,  are,  I  believe,  fully  alive  to  the 
existence  of  these  evils,  and  it  is  to  be  regretted  that  they 
do  not  deal  more  energetically  with  them,  both  in  their  own 
interests,  and  in  those  of  neighbouring  nations. 

Regarding  the  great  leading  facts  connected  with  cholera 
when  it  has  broken  out,  we  are  all  pretty  well  agreed,  al- 
though we  difier  somewhat  as  to  the  importance  to  be  attached 
to  the  exact  manner  of  its  extension,  and  some  of  us  are  dis- 
posed to  view  with  unnecessary  despondency  the  alleged 
helplessness  of  curative  means,  to  save  the  lives  of  those 
attacked. 

The  cause  of  the  pestilence  is  still,  however,  a  sealed  book, 
an  impenetrable  mystery,  and  it  is  to  solve  this  that  our 
earnest  efibrts  should  now  be  directed. 

Preventive  are  always  of  greater  value  than  curative  mea- 
sures in  medicine.  The  latter  can  only  reach  individuals, 
and  although  medicine  has  no  reason  to  be  ashamed  of  the 
substantial  advances  made  in  therapeutics,  greater  reliance 
should  undoubtedly  be  placed  in  the  former,  inasmuch  as 
they  may,  and  do  affect  whole  communities. 

What  direction  then  should  our  inquiries  take,  to  trace 
back  the  effects  to  their  causes  ?  I  believe  that  it  is  in  the 
scientific  application  of  the  numerical  method,  to  the  rigorous 
analysis  of  the  facts  and  observations  which  are  daily  col- 
lected with  remarkable  patience  and  intelligence,  in  all 
countries  to  which  cholera  is  an  unwelcome  visitor,  that  the 
solution  will  be  found. 

A  careful  and  minute  record  of  the  exact  conditions  con- 
nected with  each  outbreak  of  cholera,  and  as  far  as  possible^ 
of  each  case,  will,  when  analysed,  show  the  circumstances 
or  conditions  which  are  accidental,  and  those  which  are 
constantly  present. 
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Having  thus  cleared  the  field,  it  is  surely  neither  visionary 
nor  unreasonable  to  hope  that  the  application  of  the  many 
exact  and  delicate  methods  of  examination  now  employed 
in  scientific  investigation,  may  so  far  reveal  the  immediate 
cause  of  the  origin  of  the  pestilence  as  to  enable  us  to  con- 
trol, if  it  does  not  provide  us  with  the  means  of  extinguish- 
ing  it. 

'  It  is  necessary  then  to  bear  in  mind  that  the  statistical 
investigation  of  cholera  will  not  itself  solve  the  problem.  •  It 
is  simply  the  light  to  guide  and  keep  us  in  the  right  path, 
and  to  prevent  our  straying  into  labyrinths  of  useless  speca- 
lation  and  mystification. 

It  is  the  lens  which  will  concentrate  the  rays  of  such. 
knowledge  as  we  possess  or  can  gather  to  a  focus,  and,  as 
in  the  case  of  light,  cause  it  to  burn  with  a  brilliancy  and 
intensity  which  it  does  not  possess  in  its  scattered  and  dif- 
fused state.  Gavarret,  in  his  tenth  proposition  of  the  general 
principles  of  medical  statistics,  has  stated  wisely  and  well : 
'^  Toutes  les  fois  qu^il  s^agit  d'etiologie,  les  principes  des  lois 
des  grandes  nombres  ne  peuvent  servir  qu^4  prouver  I'exis- 
tence  ou  le  non-existence  d^une  cause  sp^ciale  soup^onn^e 
ind^pendamment  de  toute  hypoth^se  faite  sur  la  nature. 
C'est  k  Taide  de  considerations  d^un  autre  ordre  qu'on 
doit  chercher  h,  determiner  la  cause  elle-m§me  :  cette  der- 
nifere  question  est  hors  dela  sphfered'activit^  de  la  statistique." 

The  other  special  question  considered  by  the  St.  Peters- 
burgh  Congress  was  that  of  Syphilis,  a  question,  unhappily, 
of  almost  equal  interest  and  importance  ;  for  while  it  does 
not  startle  us  by  violent  explosions  and  great  immediate 
mortality,  it  is  an  insidious  poison,  ever  in  active,  although 
somewhat  secret  circulation,  and  threatens  a  moral  and 
physical  degeneration  of  the  human  race,  which  can  and 
ought  to  be  prevented  by  every  means  in  our  power. 

Unhappily,  among  ourselves,  the  investigation  with  a 
view  to  the  prevention  of  syphiUs  has  been  made  a  subject 
of  theological  controversy  and  political  agitation.  While 
I  respect  and  honour  the  motives  which  have  led  the  few 
who  are  really  earnest  and  honest  in  their  opposition,  to  this 
demonstration  of  feeling,  I  cannot  but  consider  them  to 
be  founded  on  misapprehension,  and  when  calmly  and  fairly 
considered,  to  be  entirely  opposed  to  the  undoubtedly  pure 
and  benevolent  end  intended  by  all  honest  advocates  of 
legislative  measures  to  regulate  the  public  health  in  such 
matters.  Those  are,  however,  I  am  sorry  to  think,  few  in 
number. 
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The  consideration  of  the  qaestions  of  cholera  and  syphilis 
at  St.  Petersburg,  was  assigned  to  a  sub-committee,  which 
consisted  chiefly  of  medical  men,  and  was  presided  over  by 
the  academician,  Dr.  Middendorf.  The  secretaries  of  this 
sub-committee  were  Drs.  Benezet  and  Bredow.  From 
being  a  sub-section,  the  proceedings  were  not  formally 
reported,  which  was,  I  think,  much  to  be  regretted.  I 
attended  two  of  the  meetings,  and  was  much  impressed  with 
the  sound  knowledge  of  the  subject,  the  calm  and  philo- 
sophic spirit,  the  entire  absence  of  foregone  conclusions,  and 
the  earnest  regard  for  truth  which  characterised  the  treat- 
ment  of  these  important  questions  by  our  Russian  brethren. 
Excellent  charts  of  two  epidemic  visitations  of  cholera  were 
submitted  by  Dr.  John  ^richsen,  of  St.  Petersburg,  who 
has  kindly  promised  to  send  duplicates  of  them  for  the  infor- 
mation of  the  Epidemiological  Society,  on  the  understanding 
that  they  are  to  be  regarded  as  an  incomplete  work,  intended 
to  illustrate  one  of  the  means  of  advancing  our  knowledge 
of  the  subject,  and  of  placing  the  leading  fects  regarding  it 
on  permanent  record  in  an  intelligible  form. 

I  think  it  best  to  place  before  you  the  ijpsissima  verba  of  the 
St.  Petersburg  proceedings,  both  because  they  led  to  some 
diflFerence  of  opinion  in  the  general  assembly  of  the  congress, 
and  because  some  of  the  recommendations^  although  not 
strictly  applicable  to  countries  having  a  complete  sanitary 
organisation  and  a  better  provision  of  medical  agency  than 
are  to  be  found  in  Russia,  are,  nevertheless,  of  great  general 
interest. 

Respecting  cholera,  the  following  resolutions  were  adopted 
by  the  sub-sections,  and  recommended  to  the  Congress  to  be 
followed  in  the  future  collection  of  facts  on  the  occurrence 
of  cholera : — 

Oen&ral  Directions: 

1.  When  cholera  invades  a  locality,  there  should  be  insti- 
tuted in  that  locality  one  or  more  sanitary  commissions  to 
divide  the  field  of  observation,  or  to  name  a  special  func- 
tionary, who,  beyond  the  regulation  of  sanitary  measures, 
should  be  charged  with  the  direction  or  supervision  of  the 
collection  of  statistical  facts  relating  to  the  epidemic. 

2.  The  facts  or  particulars  required  to  be  collected  relate 
(a)  to  the  individual  attacked  and  to  his  manner  of  life; 
(6)  to  the  locality  invaded  by  the  epidemic. 
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A. — Particulars  relating  to  the  individual  attacked  a/iid  to  his 

mode  of  living. 

8.  The  particulars  tinder  this  head  should  be  collected  by 
means  of  indiyidaal  bulletins. 

4.  These  bulletins  are  printed  on  the  outbreak  of  an 
epidemic^  and  sent  blank  to  the  sanitary  authorities,  hos- 
pitals, medical  practitioners,  householders,  parish  priests^ 
and  all  the  authorities  of  the  place. 

5.  The  individual  bulletins  should  have  a  single  heading 
entitled  "  Cholera,"  without  distinction  of  the  period  of  the 
disease,  and  should  furnish  the  following  particulars  : — 

(a)  The  quarter,  street,  number  of  the  house,  and  of  the 
lodgings,  as  well  as  the  floor  where  the  case  has  occurred^ 
or  the  individual  has  been  attacked  by  the  disease. 

(h)  The  name,  surname,  and  such  other  particulars  re- 
garding the  individual,  as  are  required  by  the  Census 
returns. 

(c)  The  mode  of  living  of  the  individual  as  regards  his 
dietary,  if  he  led  an  active  or  sedentary  life,  if  his  work 
entailed  great  mental  or  physical  exertion,  or  if  he  exercised 
his  mental  and  bodily  powers  with  moderation,  if  he  were 
temperate  or  the  reverse,  &c.,  the  circumstances,  in  the 
opinions  of  those  about  him,  which  appeared  to  cause  the 
attack  (indigestion  caused  by  any  particular  article  of  food^ 
a  chill,  and  how  caused,  mental,  moral  affections,  &c.). 

(d)  The  water  drank  by  the  patient  (spring  water,  rain 
water,  well  water,  &c.) 

(e)  Had  he  been  in  contact  with  other  persons  suffering 
from  cholera,  or  had  he  been  in  their  society  shortly  before 
his  attack,  at  what  exact  time,  or  in  an  invaded  locality. 

(/)  Does  the  sufferer  exhibit  any  permanent  or  temporary 
pathological  or  physiological  particularities  (infirmities, 
hernia,  pregnancy,  &c.). 

(g)  Is  the  attack  the  first  from  which  he  has  suffered ;  if 
not,  how  many  times  he  has  been  attacked^  and  in  what 
epidemics. 

Qh)  The  day  (date  and  month)  when  the  first  symptoms  of 
the  disease  manifested  themselves;  the  first  medical  aid 
secured ;  the  transport  of  the  person  attacked  to  a  hospital^ 
if  he  has  been  taken  to  one ;  the  issue  of  the  attack  in 
death,  cure,  or  secondary  (consecutive)  diseases. 

{i)  The  particulars  required  by  the  Census  returns  re- 
garding the  lodging  of  the  individual,  with  an  indication  of 
the  number  of  occupants  at  the  time  of  registration. 

(Jc)  The  cases  of  cholera  which  may  have  occurred  in  the 
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house  or  lodging  of  the  individual  attacked^  before  or  after 
his  sickness^  who  were  the  individuals  attacked^  did  they 
die,  were  they  sent  to  hospital^  or  are  they  still  under  treat- 
ment, in  progress  of  cure/ towards  a  fatal  result,  or  discharge 
from  hospital. 

(Z)  Was  disinfection  employed  of  the  clothes  or  dejections 
of  the  sick  man ;  if  so,  what  means  were  used. 

6.  The  first  entries  in  the  bulletins,  are  to  be  made  on  the 
earliest  medical  aid  given  to  the  person  attacked.  When  he 
dies  or  is  cured,  tJbe  remaining  details  are  to  be  filled  in,  and 
the  report  then  sent  to  the  proper  authorities. 

7.  The  bulletins  are  filled  in — 

(a)  For  sick  treated  in  the  hospitals  by  the  medical  staff 
of  toe  institution,  who  interrogate  the  sick  or  the  persons 
who  bring  them. 

(b)  For  patients  treated  in  their,  own  homes  by  the  persons 
surrounding  them,  with  the  aid  of  the  medical  attendants 
who  have  treated  the  case ;  and  when  those  persons  are 
unable  to  afford  the  desired  information,  by  a  delegate  of 
the  sanitary  authorities,  whom  those  persons  are  bound  to 
inform  of  their  inability  to  fill  in  the  bulletins. 

B. — Particulars  relating  to  the  invaded  locality. 

8.  In  large  towns  (containing  more  than  10,000  inhabi- 
tants) every  house  in  which  a  case  of  cholera  occurs  receives 
a  form  (bulletin),  on  which  the  following  particulars  are  to 
be  recorded : — 

(a)  The  quarter  (parish),  street,  number  of  the  house,  and 
all  particulars  required  by  the  Census,  with  an  indication  of 
the  number  and  character  (nature)  of  the  population,  as  con- 
tained in  the  Census  returns. 

(h)  The  nature  of  the  accommodation  provided  for  natural 
wants*  (water-closets,  privies,  &c.),  the  manner  in  which  they 
are  kept,  their  cleanliness,  and  the  means  adopted  to  remove 
their  contents,  the  state  of  cleanliness  and  general  arrange- 
ment of  all  court  yards,  areas,  &c. ;  the  means  of  disinfection 
employed,  if  any,  and  how  they  were  used. 

(c)  The  existence  of  a  well  on  the  premises,  and,  in  this 
case,  the  distance  of  the  surface  of  the  water  from  that  of  the 
ground,  before  and  during  the  epidemic,  if  it  be  possible  to 
procure  such  particulars. 

{d)  A  nominal  list  of  the  persons  attacked,  and  of  those 
who  died  during  the  epidemic,  with  an  indication  of  their 
apartments,  of  the  time  of  their  attack,  and  of  the  disap- 
pearance of  the  epidemic. 

c  c  2 
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9.  These  bulletins  are  to  be  filled  up  by  the  sanitary  an- 
thorities  (commissioners)  or  by  the  divisional  inspectors 
appointed  by  them.  They  are  not  to  be  closed  until  after 
the  cessation  of  the  epidemic  in  the  quarter  (locality). 

10.  In  villages  and  in  small  towns  (with  less  than  10,000 
inhabitants)  the  household  bulletins  are  replaced  by  a  short 
description  of  the  meteorology,  medical  topography,  and 
climatology  of  the  place,  which  should  be  as  precise  as  pos- 
sible. 

11.  These  descriptions  are  to  be  made  by  the  sanitary  au- 
thorities of  the  place  or  by  the  persons  specially  charged  to 
watch  the  progress  of  the  epidemic,  and  should  contain  the 
following  indications : — 

(a)  The  name  of  the  village,  borough,  or  town,  of  the  dis- 
trict and  province  in  which  it  is  situated,  and  its  distance 
from  the  chief  town  of  the  canton  or  district  (county  town) . 

(6)  The  number  of  houses  and  inhabitants  according  to 
the  latest  Census  returns. 

(c)  If  the  village,  borough,  or  town  be  on  the  banks  of  a  river 
(what  is  the  river,  is  it  embanked),  a  canal,  a  tank  (pond),  or 
on  a  high  road,  a  causeway  (by-road),  a  railroad,  &c. 

(d)  If  there  are  in  the  village,  borough,  or  town,  or  in  its 
vicinity,  springs  of  water  or  wells,  and,  in  the  latter  case^ 
the  distance  of  the  surface  of  the  water  from  that  of  the  soil 
before  and  during  the  epidemic  (if  possible) . 

(e)  If  the  adjacent  or  surrounding  country  is  flat  or  hiljy, 
dry  or  marshy,  well  wooded,  if  there  is  or  is  not  a  forest  in 
the  vicinity^  or  if  the  country  is  denuded  of  wood. 

(/)  The  nature  of  the  soil  of  the  environs— whether  black 
mould,  argillaceous,  sandy,  rocky,  calcareous,  &c. 

{g)  Is  the  village,  borough,  or  town  situated  in  a  plain, 
on  the  top,  the  declivity,  or  at  the  base  of  a  hill,  at  the 
bottom  of  a  large  or  small  valley ;  is  the  soil  at  the  level  of 
the  river,  lake,  or  pond,  or  is  it  above  their  level  ? 

(7^)  Are  the  houses  built  in  straight  or  irregular  streets^  in 
large  streets,  or  streets  at  right  angles,  in  a  single  street  or 
range,  or  are  they  dispersed  in  separate  groups ;  are  the 
houses  in  contact  with  each  other  or  separated  from  each 
other  by  large  intervals,  and  have  they  gardens  around 
them  ? 

(^)  Are  the  houses  well  or  ill  built — at  the  level  of  the  soil, 
above  or  below  it ;  of  what  materials  are  they  constructed 
(wood,  brick,  stone,  &c.) ;  are  they  low  in  the  roof  and 
small  ? 

(j)  Are  there  any  factories  in  the  village,  borough,  or 
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town,  or  in  its  environs,  their  position  in  relation  to  the 
place,  up  or  down  stream ;  what  are  the  factories  ? 

(A;)  Are  there  in  the  environs  any  great  bodies  of  men 
(camps,  barracks,  fairs,  pilgrims,  shrines,  &c.)  ;  their  posi- 
tion relative  to  the  place ;  up  or  down  stream  ? 

(I)  The  month  and  day  (date)  of  the  outbreak  of  the  epi- 
demic ;  the  dates  of  the  deaths  and  their  number  from  the 
beginning  to  the  end  of  the  outbreak ;  the  month  and  date 
of  the  end  of  the  epidemic. 

(m)  Was  the  first  recorded  case  in  an  inhabitant  who  had 
not  left  the  locality,  or  was  the  disease  imported  by  an  out- 
sider ?  In  the  latter,  whence  came  he,  when  did  he  arrive, 
was  he  sick  on  his  advent,  or  did  he  sicken  subsequently ; 
did  he  come  from  an  infected  locality  ? 

{n)  Did  the  inhabitants  receive  medical  aid,  and,  if  so,  from 
a  medical  practitioner  of  the  locality  or  from  a  stranger  to 
the  place  ? 

(p)  Did  the  epidemic  manifest  itself  in  isolated  cases  in 
different  houses,  or  had  it  many  victims  in  the  same  house  ? 
In  the  latter  case,  did  these  houses  differ  from  other  houses 
in  the  locality  as  to  its  hygienic  state  ? 

A  part  of  the  village,  burgh,  or  town  has  suffered  parti- 
cularly ;  in  this  case,  what  is  the  situation  of  that  part— is  it 
near  to  the  water,  a  marsh,  or  a  cemetery  ?  Are  the  houses 
smaller,  and  is  its  population  poorer  than  those  of  the  rest  of 
the  locality  ? 

12.  The  two  questioning  forms,  the  one  for  large  and 
the  other  for  small  localities,  shall  be  printed  in  the  same 
bulletins,  in  large  type  for  the  greater  and  in  small  for  the 
lesser,  so  that  in  the  smaller  localities  and  wherever  it  is 
possible,  the  information  required  in  the  more  important 
questioning  may  be  furnished  as  far  as  possible. 

13.  All  bulletins  relating  to  the  statistics  of  cholera  shall 
be  forwarded  to  the  central  medical  authority,  if  any  exists, 
or  the  central  statistical  institution  of  the  state,  there  to  be 
examined  and  analysed  with  the  aid  of  a  medical  man. 

In  addition  to  the  above,  specific  proposals  were  made  to 
secure  an  examination  in  all  large  towns  of  the  sub-soil 
water  in  relation  to  the  theory  of  Pettenkofer,  to  add  a 
special  biological  and  medical  section  to  all  future  interna- 
tional statistical  congresses,  and  to  entrust  the  consideration 
and  discussion  of  all  biological  and  medical  questions  to  this 
section,  when  such  questions  form  part  of  the  programme  of 
the  congress. 

The  reception  of  the  deliberations  of  the  sub-committee 
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honours  lavished  upon  the  heroes  of  war  were  bestowed 
upon  the  soldiers  of  peace,  would  not  the  result  be  an 
unmixed  blessing  such  as  no  war,  however  righteous  and 
successful,  can  ever  hope  to  convey  ?  Would  it  not, 
indeed,  justify  the  eulogy  of  the  Boman  orator,  that 
"  Homines  ad  Deos  nuUa  re  propius  acced/unt  quam  salutem 
hominibus  dando/' 

The  result  of  an  animated  discussion  at  St.  Petersburg^ 
on  the  cholera  proposals  of  the  Sub-commission  led  to  the 
submission  of  two  resolutions,  which  were,  to  a  certain 
extent,  compromises. 

That  of  M.  Castiglioni,  which  was  rejected,  was  to  the 
effect  that  "  The  eighth  session  of  the  International  Sta- 
tistical Congress  approves  the  fundamental  conclusions  of 
the  report  on  the  statistics  of  cholera  and  syphilis,  and 
recommends  the  questionaries  annexed  to  it,  referring*  the 
latter  to  the  permanent  commission  of  the  Congress,  which 
shall  subject  it  to  a  definitive  examination  from  the  point 
of  view  of  technical  statistics,  while  carefully  bearing  in 
mind  the  spirit  pervading  it  from  the  medical  and  sani- 
tary sides.^^ 

That  of  Dr.  Cyon,  which  was  adopted,  ran  thus  : — 

"  Considering  the  limited  number  of  foreign  physicians 
present,  the  Congress,  without  entering  into  a  profound 
discussion  of  the  programme  elaborated  by  the  Sanitary 
Commission,  expresses  a  hope — 

^'  That  the  medical  men  and  statists  who  are  engaged 
in  the  registration  of  cholera  and  syphilis  take,  as  much 
as  possible,  as  guide  the  programme  proposed;  and  that 
the  Russian  physicians,  in  particular,  apply  it  to  the  in- 
vestigation of  the  epidemics  so  frequent  in  Russia,  and 
present  to  the  next  Congress,  a  report  defining  the  extent 
to  which  their  programme  is  susceptible  of  practical 
application.'* 

Statistics  of  Syphilis, 

As  in  the  case  of  cholera,  so  in  that  of  syphilis,  I  lay 
before  you  the  exact  text  of  the  labours  of  the  Congress. 
The  subject  has  been  so  little  considered  in  its  statistical 
relations,  as  to  render  it  desirable  to  present  it  to  the 
professional  public  in  England  in  this  aspect. 

'^  The  grave  importance  of  the  effects  caused  by  syphilis 
upon  the  physical  and  moral  health  of  a  population,  as  well 
as  Its  influence  on  its  beauty  and  reproductive  powers,  are 
so  universally  recognised  as   to    render  it  superfluous  to 
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prove  the  urgency  which  exists ;  both  as  to  our  knowledge 
of  the  disease  and  to  the  practical  measufes  necessary  to 
combat  it,  to  express  in  figures  the  degree  of  develop- 
ment of  the  malady  among  a  people.  Unfortunately,  the 
methods  adopted  in  Russia  and  other  countries  to  collect 
these  statistical  facts,  have  been  followed  with  so  little 
method  and  system,  as  to  render  it  impossible  to  judge  from 
figures  alone,  of  the  ravages  produced  by  this  calamity  in  its 
various  forms/* 

The  International  Statistical  Congress  has  treated  the 
question  of  syphilis  in  the  following  relations  : — 

(a)  The  nomenclature  accepted  by.  the  Congress  held  in 
Paris,  mentions  only  constitutional  syphilis  in  indicating  the 
different  degrees  of  the  infection,  and  the  nature  and  seat  of 
the  lesions  caused  by  it. 

{b)  In  the  statistical  returns  of  hospitals,  first  class, 
second  order,  they  adopted  the  division,  into  gonorrhoea  and 
primary  syphilis  (without  explaining  whether  it  comprised 
only  syphiKtic  chancres  or  also  soft  or  venereal  chancres) ; 
and  the  further  division,  perfectly  useless,  of  secondary  and 
tertiary  syphilis. 

(c)  At  the  Congress  of  Berlin  it  was  decided  that  in  the 
statistics  of  recruiting  a  certain  classification  of  disease 
should  be  observed,  among  which  was  ranged  syphilis. 

{d)  It  appears  to  us  that  preceding  Congresses  have  left 
an  important  lacuna  (blank)  in  their  statistical  tables  of  the 
causes  of  mental  aberration,  in  omitting  syphilis,  which  is 
one  of  the  most  frequent  of  these  causes. 

^'  It  appears  to  us,  therefore,  that  rules  should  be  framed 
to  rende^the  statistics  of  syphilis  useful  to  science  and  to 
the  wants  of  medical  and  sanitary  practice.  A  summary  of 
these  rules  is  subjoined,^' 

A. — In  relation  to  the  form  of  the  disease, 

1 .  To  separate  rigorously  syphilitic  infections  from  other 
diseases  resulting  from  sexual  relations  (chancre,  gonor- 
rhoea). 

2.  To  recognise  as  syphilitic  aflfections  of  the  genital 
organs  (syphilitic  chancre)  only  those  aflfections  which  have 
produced  {engendre)  general  infections. 

3.  To  register  separately  cases  of  fresh  infection  and  re- 
lapses (recurrences)  of  the  disease ;  that  is  the  only  means 
of  learning  exactly  the  powers  of  propagation  of  the  malady. 

B. — Tn  relation  to  the  means  of  tramsmission  of  syphilis. 
1 .  The  cases  of  infection  from  sexual  contact^  the  surest 
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data  being  obtained  from  the  inspection  of  prostitates  and 
soldiers. 

The  facts  collected  in  medical  institutions  where  suspected 
persons  are  treated^  would  serve  to  control  the  figures  col- 
lected^ and  that  is  why  the  data  furnished  by  inspection  need 
absolutely  to  be  verified  by  those  of  hospitals. 

2.  The  cases  of  infection  in  other  ways — (a)  by  lactation 
from  the  nurse  to  the  infant^  or  tnce  versa ;  (b)  by  vaccina- 
tion ;  (c)  by  the  common  employment  of  instruments  in  fac- 
tories (those  of  glass^  for  example)  ;  and  {d)  by  the  common 
employment  of  household  utensils,  linen^  &c.^  in  congregate 
life. 

3.  The  cases  by  hereditary  transmission. 

Remark. — ^It  would  be  in  the  highest  degree  interesting 
to  study  the  degeneration  of  populations  resulting  from 
syphilis^  which  is  transmitted  from  generation  to  generation 
in  countries  where  intellectual  cultivation  is  Uttle  developed 
or  where  endemic  syphilis  begins  (syphUoides)^  e.g.g  in  the 
north  of  Siberia,  in  Norway,  Dalmatia,  in  the  islands  of  the 
Archipelago,  in  Turkey,  &o. 

C. — In  reVaticm  to  the  degeneration  of  the  population, 

1.  Cases  of  abortion  and  premature  deliveries  caused  by 
syphilis — (a)  of  the  mother,  (6)  of  the  father.  Syphilitic 
degeneration  of  the  placenta  to  be  noted,  if  possible. 

1.  Cases  of  death  a  few  days  after  birth  from  want  of 
vitality  of  the  new-bom,  the  result  of  syphilis — (a)  of  the 
mother,  (b)  of  the  father. 

D. — In  relation  to  the  influence  of  the  disease  on  the 

nervous  system.  • 

1.  Cases  of  mental  aberration. 

2.  Paralytic  affections. 

3.  Epilepsy  and  other  nervous  diseases. 

E. — In  relatio^i  to  its  vnjhience  on  deformity. 

1.  Deformity  of  the  face. 

2.  Deformities  of  other  parts  of  the  body  (the  fingers^ 
toes,  &c.). 

F.— J»  relation  to  fitness  for  military  service. 

1.  Cases  of  release  from  time  on  account  of  incapacities 
resulting  from  syphilis. 

2.  Cases  of  exclusion  from  the  service  on  account  of  inca- 
pacities determined  by  syphilis. 
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Tho  collection  of  the  data  on  syphilis  is  obligatory  in — 

1.  Hospitals,  ambulances,  lying-in  hospitals,  foundling 
hospitals,  asylums  for  infants  and  nurses,  houses  of  deten- 
tion. 

2.  Among  land  and  sea  forces ;  these  corps  should  be 
regularly  inspected,  as  they  are  in  Russia. 

3.  In  sanitary  bureaux  and  places  of  inspection  of  prosti- 
tutes. 

4.  It  would  in  addition  be  desirable  if  medical  officers 
attached  to  or  inspectors  of  factories,  manufactories,  of  large 
collections  of  men,  or  those  who  inspect  great  bodies  of 
people  would  take  means  to  collect  facts  bearing  on  this 
question. 

''  The  detail  in  which  the  statistical  data  connected  with 
syphilis  can  be  gathered  in  any  country,  depends  upon  tTie 
proportion  of  medical  men  to  the  mass  of  the  population  in 
that  country ;  but,  it  is  to  be  regretted  that  even  in  countries 
well  ofif  in  this  respect,  central  points  have  not  been  fixed 
where  these  facts  can  be  centralized.  This  circumstance  is 
so  prejudicial  to  the  uniformity  of  the  materials  already 
collected^  as  to  render  it  nearly  impossible  to  work  them  into 
a  harmonious  whole.  The  natural  centres  for  the  collection 
of  these  data  should  be,  in  our  opinion,  the  medical  adminis- 
trations (sanitary  bureaux),  if  they  have  statistical  sections, 
or  central  statistical  offices.  Unhappily,  the  medical  adminis- 
trations of  all  countries  do  not  embrace  the  extended  study 
of  syphilis  in  their  operations,  but  restrict  their  action  to  a 
.  somewhat  defective  study  of  syphiHs  propagated  by  pro- 
stitution.'* 

The  programme  on  syphilis  of  the  sanitary  sub-section  of 
St.  Petersburg  was  not  discussed  at  all  in  the  general 
Congress,  in  consequence  of  the  presence  of  ladies.  While 
I  personally  should  be  most  sorry  to  banish  the  better  half 
of  society  from  gracing  scientific  associations  with  their 
presence,  there  are  some  subjects  which  should  not  be  con- 
sidered in  their  presence,  and  this  is  emphatically  one  of 
them.  Hence  I  consider  the  action  of  the  Congress  in  this 
particular  to  be  deserving  of  approval  and  imitation. 

Although  banished  from  the  general  assembly,  one  im- 
portant branch  of  the  inquiry  was  carefully  considered  in 
the  2nd  section,  under  the  presidency  of  Dr.  Fair,  when  the 
followiug  resolutions  were  recorded : — 

"  1st.  The  Congress  recognizes  the  great  importance  of 
a  serious  study  of  prostitution,  and  insists  upon  the  neces- 
sity of  establishing  in  all  large  towns  a  sanitary  control. 
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which^  at  the  same  time^  should  take  charge  of  the  special 
registration  of  all  persons  addicted  to  prostitution. 

"  2nd.  The  Congress  recommends  for  the  primary  inscrip- 
tion the  anuexed  questionary,  and  for  the  compulsory 
register  the  following  columns: — 1.  Date  of  inscription; 
2.  Category  of  the  inscription;  H.  Date  of  transcription 
from  one  category  to  another;  4.  Date  of  radiation;  5. 
Cause  of  radiation.'' 

I  cannot  better  conclude  my  notice  of  this  branch  of  the 
subject  than  in  the  eloquent  and  touching  words  of  an  able 
historian,  of  European  morals — Mr.  Leckie — to  show  how 
necessary  is  the  inquiry,  and  how  great  is  the  reproach 
which  attaches  to  us  as  a  nation  professing  a  higher 
standard  of  morality  than  our  neighbours,  for  our  manner 
of  treating  it. 

''  There  has  arisen  in  society/'  says  this  great  searcher 
after  truth,  "  a  figure  which  is  certainly  the  most  shamefal, 
and,  in  some  respects,  the  most  awful,  upon  which  the  eye 
of  the  moralist  can  dwell.  That  unhappy  being,  whose  very 
name  is  a  shame  to  speak,  who  counterfeits  with  a  cold  heart 
the  transports  of  afiPection  and  submits  herself  as  the  passive 
instrument  of  lust,  who  is  scorned  and  insulted  as  the  vilest 
of  her  sex,  and  doomed  for  the  most  part  to  disease  and 
abject  wretchedness  and  an  early  death,  appears  in  every 
age  as  the  perpetual  symbol  of  the  degradation  and  sinful- 
ness of  man.  Herself  the  supreme  type  of  vice,  she  is 
ultimately  the  most  efficient  guardian  of  virtue.  But  for 
her  the  unchallenged  purity  of  countless  happy  homes  would 
be  polluted;  and  not  a  few  who,  in  the  pride  of  their 
untempted  chastity,  think  of  her  with  an  indignant  shudder^ 
would  have  known  the  agony  of  remorse  and  of  despair. 
On  that'  one  degraded  and  ignoble  form  are  concentrated 
the  passions  that  might  have  filled  the  world  with  shame. 
She  remains,  while  creeds  and  civilizations  rise  and  fall,  the 
eternal  priestess  of  humanity,  blasted  for  the  sins  of  the 
people. 

"  In  the  eyes  of  every  physician,  and,  indeed,  in  the  eyes 
of  most  continental  writers  who  have  adverted  to  the  sub- 
ject, no  other  feature  of  English  life  appears  so  infamous  as 
the  fact  that  an  epidemic  which  is  one  of  the  most  dreadful 
now  existing  among  mankind,  which  communicates  itself 
from  the  guilty  husband  to  the  innocent  wife,  and  even 
transmits  its  taint  to  her  ofispring,  and  which  the  ex- 
perience of  other  nations  conclusively  proves  may  be  vastly 
diminished,  should  be  suffered  to  rage  unchecked  because 
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the  Legislature  refuses  to  take  official  cognizance  of  its 
existence,  or  proper  sanitary  measures  for  its  repression/' 

Since  that  was  written,  a  very  small  portion  of  this 
reproach  has  been  removed.  The  recent  report  of  a  Royal 
Commission  shows  with  how  much  good  effect. 

That  a  strictly  scientific  body,-  in  which  all  European 
nations  were  represented,  and  in  which  political  passion, 
religious  enthusiasm,  and  intemperate  zeal  found  no  place, 
should  have  arrived  at  the  same  conclusion  as  the  best 
and  wisest  of  our  own  profession,  and  the  moralist  and 
historian,  is  pretty  significant  proof  that  the  time  has 
arrived  to  look  this  grave  and  corroding  evil  full  in  the 
face,  and  to  extirpate  it,  as  I  believe  we  can,  by  a  careful 
study  and  regulation — not  of  vice  and  its  surroundings — 
but  of  a  loathsome  disease,  which  is  slowly  but  surely 
undermining  the  whole  human  race,  and  threatening  a 
moral  and  physical  degeneracy,  which  it  would  be  simply 
criminal  not  to  prevent  by  every  means  in  our  power. 
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AN     AEITHMBTICAL      STTTDY ;      ILLUSTRATED      BY     THE     RECENT 
BEHAVIOdB   OF    EPIDEMIC    DISEASE   IN   ENQLAND. 

By   Db.  BUCHANAN. 


[Bead  Ja/nuary  Sth,  1873.] 


I  NEED  not  insist^  before  this  society^  on  the  interest  that 
attaches  to  the  question  which  I  propose  for  consideration 
to-night ;  and  while  we  regard  it  as  a  problem  concerning 
the  distribution  and  behaviour  of  epidemics  among  commu- 
nities^ we  shall  further  admit  its  interest  to  the  student  of 
thepathology  of  epidemic  diseases. 

Hitherto,  so  far  as  I  know^  attempts  to  investigate  the 
laws  under  which  epidemics  prevail  together,  or  refuse  to 
prevail  together,  have  been  based  on  investigations  in  par- 
ticular towns  or  localities,  and  a  number  of  much  distnrbin^^ 
yet  imperfectly  understood,  elements  in  the  case  have 
always  been  in  the  way.  We  have  not  known  what 
allowance  to  make  for  the  difference  of  the  so-called  cycles 
of  one  epidemic  from  those  of  another,  nor  for  the  tendency 
of  one  disease  to  attack  one  part  of  the  community  rather 
than  another,  nor  for  the  comparative  facility  with  which 
each  of  two  diseases  may  be  imported,  nor  for  the  different 
ways  in  which  they  spread,  nor  for  the  different  seasons  at 
which  they  tend  to  occur.  Moreover,  we  have  had,  nntil 
lately,  few  data  about  epidemics  except  such  as  related  to 
yearly  periods,  and  a  year  is  too  long  a  time  for  the  purpose 
of  the  investigation.  And  since  the  quarterly  returns  of 
the  Registrar-General — the  only  extended  data  respecting 
epidemics  in  shorter  periods — began  to  be  published,  only 
eleven  quarters  have  elapsed,  *  a  time  very  much  too  short 
for  the  investigation  of  epidemic  concurrences  in  any  par- 
ticular town  or  locality. 

I  propose,  therefore,  to-night  to  submit  to  your  notice 
another  method' of  investigation.  Instead  of  regarding  the 
same  place  throughout  a  series  of  epidemic  periods,  I  pro- 
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pose  to  regard  a  number  of  places  during  the  same  epidemic 
period.  I  propose  to  investigate  the  concurrences  of  epi- 
demics observed  in  these  places  .during  one  quarter  year, 
and  to  compare  the  observed  concurrences  with  the  concur- 
^rences  that  would,  on  mere  arithmetical  grounds  of  chance, 
be  calculated  to  occur.  With  this  object,  and  mainly  as 
illustrative  of  the  method  of  investigation,  I  have  gone 
through  the  ninety-second  quarterly  return  of  the  Registrar- 
General — that  for  the  three  months,  October,  November, 
and  December  of  1871 — and  have  studied  the  distribution 
and  combinations  of  the  seven  epidemic,  diseases  there 
tabulated. 

On  opening  this  or  any  other  quarterly  return,  and  loo^ng 
down  the  columns  of  epidemics,  the  first  thing  that  strikes 
the  student  is,  how  seldom  two  or  more  epidemics  come 
together  in  one  district  as   compared  with  the  frequent 
occurrence  of  single  epidemics  in  a  district.    Thus,  omitting 
the  metropolis  and  the  larger  districts  (for  the  present 
reason  that  their  figures  are  not  at  once  understood  by  the 
eye),  perhaps  not  more  than  one  place  with  two  epidemics 
will  be  noticed  for  ten  that  have  one  epidemic.     A  very 
little  reflection  shows  that,  unless  there  be  some  reason  in- 
dependent of  chance  to  the  contrary,  this  smaller  frequency 
of  pairs  than  of  single  epidemics  must  happen  as  a  mere 
matter  of  arithmetical  probability.   Thus,  if  epidemic  small- 
pox  occurs   in  one-tenth  of  the   districts,   and   epidemic 
measles  also  occurs  in  a  tenth  of  the  districts,  then,  if  there 
be  no  other  element  than  chance  at  work,  we  should  not 
expect  to  find  small-pox  and  measles  together  occurring  in 
the  same  number,  one-tenth,  of  the  districts.     On  the  con- 
trary, as  measles  occurs  in  one-tenth  of  all  the  districts, 
assuming  still  there  is  nothing  but  chance  in  its  distribution, 
it  would  probably  be  found  in  one-tenth  of  any  particular 
group  of  districts.     It  would,  therefore,  be  probably  found 
in  one-tenth  of  that  group  of  districts  which  had  small-pox, 
and  the  group  which  had  small-pox  is  one-tenth  of  the  whole 
number  of  districts.     The  number  of  districts  which  we 
should  expect  to  have  measles  and  small-pox  at  one  and  the 
same  time,  then,  is  upon  these  data  one-tenth  of  one-tenth 
of  the  whole,  or  one  hundredth  of  the  whole.     In  arith- 
metical terms,  if  the  number  of  districts  be  n,i(  the  num- 
ber of  these  districts  having  epidemic  small-pox  be  p,  and 
if  the  number  of  these  districts  having  epidemic  measles  be 
g,  then  the  fraction  ^  represents  the  number  of  districts 
in  which  small-pox  and   measles   are   to  be  expected  to 
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concur.     This,  I  repeat,  is  where  no  element  but  chance  is 
at  work.     If  there  be  in  the  background  any  common  con- 
dition assisting  in  the  production  of  small-pox  which  also 
assists  in  the  production  of  measles,  we  should  expect  to  find 
the  frequency  of  actual  concurrence  between  the  two  diseasea 
greater  than  that  calculated  as  the  mere  arithmetical  chance 
of  their  concurrence.     If,  on  the  other  hand,  there  were  in 
the  background  some  antagonism  between  the  conditions 
,under  which  small-pox  was  produced  and  the  conditions 
nirider  which  measles  was  produced,  we  should  expect  to 
find  the  frequency  of  actual  concurrence  between  the  two 
diseases  less  than  that  calculated  as  the  arithmetical  chance 
of  their  concurrence.     In  either  case,  it  is  clear  that  before 
any  inquiry  of  a  statistical  kind  can  be  made  respecting 
community  of  causation  or  mutual  antagonism,  the  arith- 
metical probability  of  their  concurring,  as  a  mere  matter  of 
chance,  must  be  determined,  and  from  this  arithmetical  pro- 
bability, as  a  standpoint,  further  statistical  inquiry  as   to 
matters  that  may  be  in  the  background  must  proceed. 

I  wish  now  to  point  out  to  the  Society  this  great  adv^an- 
tage  that  attaches  to  the  method  of  inquiry  which  I  am  pur- 
suing—that whatever  assumption  is  made  in  examining  the 
prevalence  of  one  disease  is  carried  on  into  the  examination 
of  the  concurrence  of  diseases.  Thus,  whatever  may  have- 
been  the  so-called  epidemic  constitution  of  the  period,  whe- 
ther disposing  to  scarlet  fever,  or  to  measles,  or  to  hooping- 
cough,  matters  nothing.  Whatever  may  be  the  cyclical 
period  of  each  disease,  again,  is  of  no  consequence,  for  here 
we  examine  them  all  at  once ;  whatever  tendency  there  may 
be  for  one  epidemic  to  occur  among  different  classes  of  a 
community  or  at  different  seasons  is,  again,  of  no  conse- 
quence ;  we  accept  the  tendency  as  comprised  in  the  facts 
of  the  several  single  prevalences  of  epidemics,  and  accept  it 
equally  when  we  apply  those  facts  to  reckon  the  proba- 
bilities of  concurrence  at  the  same  period.  So,  again,  how 
each  disease  has  come  to  be  epidemic  has  no  bearing  on  the 
method  of  inquiry,  as  any  assumption  on  this  point  con- 
cerning single  diseases  is  carried  forward  in  considering 
their  combinations.  It  does  not  even  matter  what  defini- 
tion we  assume  of  an  '^  epidemic '',  for,  whatever  the  de- 
finition, we  reckon  the  probability  of  combinations  upon  the 
same  assumption  that  we  make  in  noting  the  epidemic  pre- 
valence of  each  disease  singly. 

I  mentioned  in  a  former  paragraph  a  reason  why  the  cur- 
sory reader  of  the  returns  would  derive  less  information  from 
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the  figares  of  large  communities  than  from  those  of  small 
ones.  A  further  reason^  which  presents  itself  to  a  careful 
student  of  the  figures^  is  that  large  communities  often  have 
in  some  one  part  of  them  a  hospital  in  which  a  particular 
epidemic  disease  is  treated^  and  such  a  hospital  would 
disturb  our  conclusions  by  destroying  combinations  that 
would  have  been  apparent  if  such  diseases  were  fatal  in  the 
places  where  they  occurred^  and  where  some  other  epidemic 
disease  that  is  not  sent  to  hospital  is  prevailing.  The  in- 
stance of  small-pox  and  hooping-cough  among  such  com- 
munities as  London  or  Liverpool  may  Ulustrate  the  influence 
of  such  hospitals.  In  point  of  fact^  I  do  not  find  that  hos- 
pitals of  this  kind  have  really  counted  for  much^  or  that  the 
conclusions  derivable  from  large  town  districts  conflict  in 
any  degree  with  the  conclusions  obtained  from  examination 
of  other  areas.  I  can,  if  need  be,  give  hereafter  the  figures 
and  calculations  on  which  I  base  this  statement.  But  mean- 
while, in  order  to  avoid  what  looks  like  a  source  of  fallacy 
or  confusion,  I  propose  to  work  the  illustrative  part  of  this 
paper  &om  the  data  of  extra-metropolitan  districts  having 
populations  below  10,000  apiece. 

These  districts  (they  are  the  «w6-districts  of  the  Registrar- 
General)  number  1,490  out  of  a  total  number  of  2,195  dis- 
tricts in  England  and  Wales — about  two-thirds  of  the 
whole.  I  find  that  in  the  last  three  months  of  1 871  the  fol- 
lowing epidemics  occurred  in  them,  and  that  these  epi- 
demics happened,  singly  or  in  combination,  in  the  following 
numbers : — 


Occarring 

In  478  districts^ 
singly  

In  164  districts, 
along  with  1  other 
epidemic 

In  37  districts, 
along  with  2  other 
epidemics 

In  6  districts,  along 
with  8  other  epi- 
demics   

In  1  distiricfc,  in  a 
combination  of  6 
epidemics    

Making  a  total  of 
epidemic  occur- 
rences   

VOL.  III. 


Small- 
pox. 

Measles 

Scar- 
latina. 

Diph- 
theria. 

68 

24 

104 

18 

86 

86 

62 

9 

13 

12 

23 

8 

4 

8 

2 

2 

1 

1 

1 

•  •• 

121 

76 

192 

32 

Hooping* 
oough. 


53 


44 


14 


114 


Diarrhaa 
A  Cholera. 


99 

65 

20 

6 

1 


191 


D  D 
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We  are  now  ready  to  calculate  the  probability  of  concur- 
rence of  any  two  of  these  epidemic  diseases  in  the  1,490 
districts.  The  number  of  small-pox  occurrences  was  121  in 
the  1^490  districts ;  the  number  of  measles  occurrences  was 
76 ;  then  the  number  of  probable  concurrences  of  the  two 
together^  all  other  considerations  but  the  arithmetical  one  of 
chance  being  set  aside,  is,  as  we  have  seen,  ^-^^^  or  6'1. 
In  six  out  of  our  districts,  therefore,  we  should  expect  to 
find  measles  and  small-pox  epidemic  together.  Now,  the 
seven  above-mentioned  diseases  can  be  paired  in  twenty- 
one  different  ways,  and  reckoning  out  in  the  same  manner 
the  number  of  probable  concurrences  of  each  pair  of  epi- 
demics in  the  three  months  in  the  1,490  districts,  we  obtain 
the  figures  in  column  A  : — 


Pairs. 

A. 

Calculated  number  of 

concurrences. 

B. 
Actually  obsenred  nombar 

Combinations  of 

of  concurrences. 

SjnAll-TK^'r  and  mea<?l€^ 

15-4 

2-6 

9-2 

17-8 

16-5 

9-7 

1-6 

5-8 

111 

9-6 

41 

14-6 

281 

24-3 

2-4 

4-7 

41 

16-7 

14-5 

28-0 

8 

..         and  scarlatina 

14 

..         and  diphtheria 

I 

„         and  hooping-cough... 

„         and  fever  

..         and  diarrhoea   

15 
24 
15 

Meafiles  and  scarlatina 

15 

and  dinhtheria 

3 

„       flind  hooping-cough 

and  fever 

11 
20 

„       and  diarrhoea 

16 

Scarlet  fever  and  diphtheria   . . . 
„           and  hooping  cough 
,,           and  fever 

5 
10 
44 

„           and  diarrhoea  

Diphtheria  and  hooping-cough 
„         and  fever    

30 
2 

4 

and  diarrhoea 

6 

HooDinflT-cousrh  and  fever 

18 

„             and  diarrhoea... 
Fever  and  diarrhoea  

25 
35 

Total  number  of  concurrences 

250-0 

321 

Side  by  side  with  the  numbers  indicating  the  probable 
concurrences  of  the  several  pairs  of  epidemics,  I  have  placed 
in  this  table  a  column  B  showing  the  actual  number  of  concur- 
rences that  did  actually  take  place  in  the  three  months  in  the 
1,490  districts  examined.  It  will  be  seen  that  every  possible 
pairing  of  epidemics — all  twenty-one  of  such  pairs— did 
actually  happen  in  this  period.  Next,  it  will  be  seen  that 
there  is  a  good  deal  of  general  correspondence  between  the 
calculated  and  the  observed  figures.     Bat,  on  looking  at 
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particular  pairs,  we  find  departures  of  more  or  less  magni- 
tude of  the  actual  from  the  calculated  degree  of  concurrence. 
More  or  less  of  such  departures  are  inevitable  in  any  limited 
number  of  events,  and  we  have  only  had  1,490  occurrences 
with  which  to  deal.  Investigation  on  the  present  plan  can, 
however,  without  difliculty  be  widely  extended  ;  and  when, 
by  such  extended  investigation,  the  true  similarity  or  dis- 
similarity  between  the  calculated  and  observed  figures  has 
been  established,  the  point  is  reached  at  which  interest  for 
the  student  of  epidemiology  and  of  pathology  begins,  and  it 
is  upon  indicating  this  point  that  the  object  of  my  paper 
should  properly  find  its  fulfilment. 

But,  incidentally,  I  cannot  refrain  from  noticing  the  pos- 
sible significance  of  certain  of  the  foregoing  numerical  results. 
If  we  note  the  excessive  frequency  of  the  concurrence  of 
measles  with  the  other  epidemics,  of  diarrhoea  with  all  the 
other  epidemics  except  small-pox,  of  scarlet  fever  with  the 
'^  fever '^  of  the  Registrar-General ;  and,  on  the  other  haud, 
the  absence  of  any  notable  excess  of  frequency  of  concurrence 
between  scarlet  fever  and  diphtheria,  or  between  scarlet 
fever  and  hooping  cough,  we  shall  see  points  of  interest  that 
deserve  to  be  followed  up  by  further  statistical  investigation 
of  the  kind  that  is  now  proposed. 

Let  me  now,  before  concluding,  go  back  to  my  assertion 
that  it  was  of  no  concern  what  standard  we  took  as  consti- 
tuting epidemic  prevalence  of  our  diseases.  In  the  foregoing 
examination  of  the  quarterly  return.  No.  92, 1  have  assumed 
that  any  one  of  the  seven  diseases  was  epidemic  if  it  caused 
in  any  district  a  mortality  of  1*2,  or  more,  per  thousand 
annually ;  or,  in  other  words,  if  3  deaths,  or  more,  from  it 
were  found  in  the  quarter  in  a  population  of  9,999,  or  less ; 
or,  if  2  deaths,  or  more,  from  it  were  found  in  a  population 
of  6,666,  or  less.  I  have  purposely  excluded  all  units  of 
mortality,  no  matter  how  small  the  district  population ;  for, 
though  1  death  in  3,333  represents,  of  course,  the  same  rate 
of  prevalence  as  2  deaths  in  6,666,  yet,  as  1  death  might 
mean  only  a  person  sent  home  to  the  district  after  being 
stricken  with  his  fatal  illness  elsewhere,  or,  in  any  case, 
could  not  safely  be  taken  to  indicate  an  epidemic,  I  thought 
it  best  to  omit  the  consideration  of  such  single  deaths.  If 
exception  be  taken  to  this  standard  of  what  constitutes  an 
epidemic,  I  submit,  in  the  first  place,  the  arithmetical  con- 
sideration that  it  can  be  of  no  concern,  inasmuch  as  the 
same  standard  is  maintained  for  both  the  calculated  and  the 
observed  concurrences  of  epidemics;  and,  in  the  second 
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place^  I  have^  for  the  sake  of  any  of  my  hearers  to  whom 
this  arithmetical  consideration  does  not  bring  convictioiij 
gone  over  the  districts  a  second  time^  taking  a  wholly 
different  standard  of  what  constitutes  an  epidemic.  Let  us 
suppose  that  it  requires  a  mortality  three  times  as  great  as 
that  hitherto  assumed  in  order  to  constitute  an  epidemic ; 
that  an  annual  district  death-rate  must  be  raised  by  at  least 
8'6  per  thousand ;  and  that  not  1^  but  2,  deaths  may  now 
occur  even  in  the  smallest  districts  without  giving  the  name 
of  "  epidemic  "  to  the  disease  that  causes  them.  We  find 
then,  of  course,  far  fewer  of  our  1,490  districts  to  have  been 
affected  with  '^  epidemics  "  in  the  quarter  under  review,  and 
the  following  numbers  are  obtained  : — 


Occnrring 

In  147  districts, 
singly  

In  14  districts, 
along  with  1  other 
epidemic 

Making  a  total  of 
epidemic  concur- 
rences   


Rmall- 
pox. 

Measles. 

Scar- 
latina. 

Diph- 
theria. 

Hooping 
oough. 

Fevers. 

29 
8 

17 
3 

46 
8 

2 

1 

20 
1 

22 

9 

32 

20 

54 

8 

21 

31 

DiorrhoM 
ft  cholera. 


11 


14 


Examining  now,  on  this  new  standard  of  what  constitutes 
an  epidemic,  the  probability  of  concurrence  of  any  two  of 
these  epidemics  in  the  1,490  districts,  and  comparing  the 
probable  with  the  actual  concurrences,  we  obtain  the  fol- 
lowing table,  in  which  such  concurrences  as  were  actually 
observed  are  alone  stated  in  detail. 


Pairs. 

A. 

Oalenlated  nnmber 

of  conourrences. 

B. 

Actually  obsaryed  Dom* 
ber  of  ooncorrencet. 

Combinations  of 

Smallpox  and  scarlet  fever 

1-2 
07 
0-7 
0-8 
0-4 
0-1 
11 
0-6 
0*8 
Each 
fractional 

1 

„       and  fever    

Q 

Measles  and  scarlet  fever 

1 

„       and  hoopinfl:  coufirli 

1 

„       and  fever 

Scarlet  fever  and  diphtheria   

1 
1 

„         and  fever 

4 

„         and  diarrhoea  

1 

Fever  and  diarrhoea  

2 

Twelve  other  kinds  of  combinations 
in  pairs 

EachO 

Total  number  of  concurrences... 

8-2 

14 
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The  results  obtained  on  this  new  standard  cannot  be  of 
the  same  interest  or  importance  as  the  corresponding  results 
obtained  when  a  more  reasonable  standard  of  what  consti- 
tutes an  epidemic  was  taken.  For  the  actual  number  of 
epidemics  on  the  exaggerated  definition  now  assumed  is 
small ;  and  the  probabilities  of  concurrence  of  any  two  pairs 
is  also  small;  and  there  is  more  room  in  small  numbers  for 
deviation  of  the  observed  from  the  probable.  Moreover, 
the  probability  of  concurrence,  under  this  new  standard,  is 
so  small  as  commonly  to  require  expression  by  a  figure  less 
than  unity ;  and  unity  is  of  course  the  smallest  number  of 
concurrences  that  can  actually  take  place.  But,  as  showing 
the  arithmetical  process  to  be  independent  of  any  question 
of  epidemic  standard,  the  new  figures  are  completely  satis- 
factory. Just  as,  with  the  former  and  more  reasonable 
standard,  there  was  excess  in  the  number  of  actual  concur- 
rences of  every  sort  taken  together  beyond  the  calculated 
number,  so  with  the  new  standard  there  is  similar  excess, 
only  the  excess  is  now  proportionately  greater  than  before. 
And,  turning  to  the  possible  lessons  of  the  facts,  we*  may 
now,  just  as  before,  note  an  excessive  tendency  of  measles 
to  coincide  with  other  epidemics.  So,  too,  scarlet  fever  and 
fever,  fever  and  diarrhoea,  are  still  seen  to  go  together  more 
than  is  accounted  for  by  probabilities.  We  get  fewer  facts, 
and  we  should  expect  to  get  fewer,  by  this  investigation  of 
intense  epidemics  to  the  exclusion  of  others ;  but  the  facts, 
such  as  they  are,  are  in  sufficient  accord  with  those  obtained 
by  the  more  detailed  examination,  when  a  truer  standard  of 
epidemic  prevalence  was  taken. 

I  have  made  a  number  of  other  notes  and  calculations  from 
the  same  quarterly  return  of  the  Registrar-General,  having 
reference  to  the  concurrences,  probable  and  actual,  of  three 
epidemics,  and  of  more  than  three  epidemics,  taken  together, 
out  of*the  seven  of  which  particulars  are  given  in  the  return. 
I  do  not  propose  to  weary  the  Society  with  these,  beyond 
saying  that  out  of  35  possible  kinds  of  combinations  of  three 
out  of  the  seven  epidemics,  no  less  than  25  were  represented 
in  the  three  months,  the  number  of  combinations  of  these 
25  kinds  having  been  much  in  excess  of  the  calculated 
number,  most  remarkably  in  the  case  of  scarlet  fever,  fever, 
and  diarrhoea.  And,  on  examination  of  the  concurrences 
of  four  and  of  five  epidemics  in  single  districts,  similar 
excess  of  frequency  beyond  the  calculated  rate  of  frequency 
was  found  to  exist. 
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How  soon  does  infection  begin?  how  long  does  it  last? 
From  want  of  attention  to  these  two  points  our  eflTorts  to 
check  the  spread  of  epidemic  disease  often  fail,  even  where 
our  knowledge  of  the  laws  governing  the  course  of  the 
special  infection  is  full  enough  to  place  it  almost  under  oar 
control.  Of  the  two  questions  proposed  the  former  might 
be  dismissed  with  an  obvious  answer  as  of  little  importance^ 
while  the  importance  of  the  latter  is  as  clear  as  the  difficulty 
of  answering  it  is  great ;  this  difficulty  may  be  simpUfied^ 
and^  it  is  hoped^  be  made  to  yield  some  rules  of  practical 
service  before  the  conclusion  of  the  paper.  Practical  consi- 
derations of  no  slight  interest  also  depend  on  the  first 
part  of  the  question,  the  answer  to  which  is  not  quite  so 
simple  as  it  may  seem,  but  in  reality  involves  some  intricate 
pathological  problems,  as  well  as  hygienic  deductions  of  the 
greatest  importance. 

Effective  limitation  of  disease,  in  epidemics  having  a  most 
marked  influence  on  mortality  especially  among  the  young, 
must  greatly  depend  on  the  recognition  of  the  fact  that 
infection  begins  as  soon  as  the  disease,  so  that  our  first  ques- 
tion is  necessarily  pushed  back  to  "  when  does  the  disease 
begin  ?  "  If  the  answer  be,  upon  the  development  of  the 
more  prominent  and  more  characteristic  sign  by  which  the 
disease  is  known — be  it  rash,  hoop,  cough,  or  diarrhosa 
(and  this  will  always  be  the  popular  response) — then,  in 
order  to  meet  the  popular  notions  of  disease  with  warning 
and  direction  that  shall  be  generally  useful  and  intelligible, 
we  must  let  it  be  generally  known  and  understood  that  in- 
fection is  to  be  guarded  against  while  a  person  is  only 
sickening  for  diseases  such  as  small-pox,  measles,  mumps, 
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hooping-cough,  diarrhoea,  cholera,  nay  even  diphtheria,  and 
be  prepared  to  give  authority  to  the  somewhat  startling 
announcement  that  ^^  diseases  are  infectious  before  they  are 
developed/^  The  incubation  period,  as  it  is  called,  of  epi- 
demic diseases  affords  us  the  means  of  translating  this 
paradox  into  a  scientific  position;  a  correct  and  definite 
idea  of  the  first  steps,  the  ingress,  of  these  diseases  lies  at  the 
root  of  this  question,  and  merits  a  full  investigation. 

The  incubation  period  is  to  be  divided  into  the  two  dis- 
tinct and  separate  stages  of  latency  and  invasion  ;  a  division 
admitted  indeed  and  applied  vaguely  to  the  beginnings  of 
these  diseases,  but  not  with  that  definite  and  scientific  pre- 
cision which  is  to  be  sought  for  in  each  special  disease  of  the 
class,  and  which  must  be  reached  before  such  general  con- 
viction as  is  alone  conducive  to  useful  action  can  result. 
Excepting  mere  conveyance,  diseases  are  not  communicable 
by  personal  infection  until  they  have  themselves  been  re- 
ceived by  the  infecting  person,  nor  when  received  are  they 
immediately  communicable,  unless  certain  local  effects  from 
contagia,  coming  before  any  general  illness  and  even  with- 
out being  followed  by  any,  may  give  rise  to  infection,  for  it 
may  be  stated  generally  that  an  interval  must  elapse  before 
infection  received  can  be  again  propagated.  This  period,  of 
longer  or  shorter  duration  for  different  diseases,  nearly 
without  symptoms  and  probably  non-infectious,  is  the  stage 
of  latency.  The  stage  of  invasion  commences  with  the 
earliest  symptoms,  and  is  characterised  by  the  occurrence 
of  fever ;  at  this  time  the  general  symptoms  may  so  far  pre- 
dominate over  the  local  as  to  make  it  difficult  to  name  the 
special  disease  present,  but  the  degree  and  duration  of  the 
fever  are  aids  to  an  earlier  certainty  than  could  be  derived 
from  the  local  symptoms  alone,  while  all  taken  together 
afford  a  timely  warning  of  the  infection  to  be  guarded 
against. 

The  latent  period  may  either  be  absent,  or  be  prolonged 
within  certain  limits  varying  for  each  special  disease ;  to 
ascertain  these  limits  is  necessary  to  an  effective  quarantine. 
The  characteristic  of  this  period  is  its  variability,  and  it  is 
to  this  that  the  wide  divergence  observed  in  the  time  of  in- 
cubation of  certain  diseases  is  owing. 

The  period  of  invasion  is  more  fixed  and  nearly  constant 
for  each  special  disease ;  to  recognise  the  commencement  of 
this  stage  is  necessary  to  the  successful  isolation  of  persons 
already  affected  by  disease,  so  as  to  prevent  its  extension 
to  others.     In  the  invasion  stage  the  symptoms  have  ap- 
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peared,  sometimes  obscurely  and  in  a  slight  degree  only, 
yet  with  greater  accaracy  in  our  noticing  their  course^  and 
with  our  improved  means  of  recognising  them^  especially 
with  the  aid  given  by  the  thermometer,  we  ought  to  know 
definitely  when  the  stage  of  invasion  has  commienced,  and  to 
bear  in  mind  that  the  possibiUty  of  multiplying  the  germs 
of  disease,  of  propagating  and  diffiising  them  to  any  extent, 
has  from  that  moment  commenced  also. 

The  incubation  period,  though  divided  in  this  way,  may 
still  be  usefully  spoken  of  as  covering  all  the  interval  from 
the  beginning  of  infection  to  the  full  development  of  the 
disease.    A  fixed  time  can   more  readily  be  assigned  to 
it  as  a  whole^  not  without  some  of  the  uncertainty  that  still 
attaches  to  its  essential  divisions ;  for^  what  is  spoken  of  as 
the  stage  of  invasion  in  a  particular  disease  by  one  writer, 
might  by  another  be  included  in  the  course  of  the  disease, 
or,  more  frequently,  be  overlooked  or  lost  sight  of  in  the 
period  assigned  to  incubation.     This  happens  even  in  bo 
familiar  an  instance  as  that  of  measles,  where  the  well- 
marked  catarrhal  stage — the  '^  sickening  for  measles'' — ^is 
reckoned  in  the  incubation  period,  though  recognised  medi- 
cally as  the  invasion  stage,  and  properly  treated  as  an  im- 
portant part  of  the  disease  itself.    There  is  a  similar  stage 
in  the  early  part  of  hooping  cough,  of  even  longer  duration, 
to  be  presently  considered,  when  it  will  be  shown  that  this 
early  stage  in  both  diseases  is  infectious,  just  as  it  is  known 
that  the  early  stage  of  typhus  is  infectious.     Indeed,  what 
in  these  shghter  ailments  is  called  the  stage  of  invasion,  and 
generally  included  in  the  incubation  stage,  is  always  in  the 
more  serious  malady,  typhus,  looked  upon  as  an  integral 
part  of  the  disease  itself,  the  character  of  the  four  days' 
illness,  and  the  extreme  prostration  preceding  the  appear- 
ance of  the  rash  of  typhus,  precluded  the  possibility  of  this 
part  of  the  disease  being  spoken  of  as  merely  '*  sicKening'' 
for  an  illness ;  yet  this,  the  popular  term  for  invasion  period, 
is  applied  to  small-pox  during  four  days  preceding  the  erap- 
tion,  even  when,  for  the  two  days  before  the  appearance  of 
the  spots,  the  feeling  of  sickness  is  so  great  that  the  patient 
cannot  stand,  the  back-ache  more  intense  than  is  known  to 
any  other  condition  of  the  human  frame,  and  the  tempera- 
ture of  the  body  raised  to  105°,  or  as  high  as  in  any  ill- 
ness, however  severe. 

This  stage  of  iiwasion,  then,  differing  in  each  different 
disease,  but  uniform  within  moderate  and  ascertainabla 
limits  for  the  same  disease,  may  be   termed  the  constant 
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quantity  of  the  period  of  incubation.  It  seldom  commences 
immediately  or  directly  upon  exposure  to  its  exciting  cause^ 
and  often  at  a  surprisingly  long^  though  at  a  remarkably 
uniform  interval ;  this  is  the  period  of  latency.  The  latent 
stage  not  only  varies  for  each  different  disease^  but  accord- 
ing to  the  different  modes  by  which  the  poison  of  each  is 
conveyed  into  the  bloody  possibly  also  as  to  the  amount  and 
intensity  of  the  poison  introduced.  Some  variation  may  at 
times  be  traced  to  differences  of  susceptibility  or  resistance, 
depending  on  the  state  of  health  of  the  individual  exposed. 
This,  however,  with  one  exception,  modifies  but  sKghtly  the 
liability;  for  any  advantage  conceded  to  robust  health  on 
the  score  of  greater  resistance,  is  certainly  counterbalanced 
by  a  greater  susceptibility  :  the  one  exception  being,  where  a 
previous  attack  has  conferred  a  comparative  immunity. 

The  circumstance  affecting  most  definitely  the  way  in 
which  the  disease  will  appear,  is  the  mode  by  which  the 
poison  is  introduced  into  the  system ;  the  shortest  interval 
is  observed  after  direct  injection  into  the  veins,  or  into  a 
visceral  serous  cavity ;  absorption  from  intentional  inocula- 
tion, or  from  an  open  wound,  also  affords  a  ready  inlet  to 
some  of  the  poisons  under  consideration.  Of  these,  some 
have  a  very  rapid  effect  when  drawn  into  the  lungs,  others 
are  a  definitely  longer  time  in  acting  by  inhalation  than  by 
inoculation ;  they  generally  act  more  quickly  when  inhaled 
in  respiration  than  when  ingested  with  food  and  drink. 
Germs  swallowed  in  water  are  not  very  likely  to  enter  the 
air  passages,  while  of  those  inhaled,  some  are  likely  to  be 
also  swallowed  j  in  either  way  it  is  possible  that  some  may 
be  detained  on  well  protected  epithelial  surfaces,  and  for  a 
day  or  two  be  producing  no  more  effect  on  the  destined 
sufferer  than  if  they  were  left  in  an  infected  chamber  that 
he  had  not  yet  entered.  Allowance  must  be  made  for  these 
conditions  even  when  the  precise  source  of  infection  is 
known  and  the  duration  of  the  exposure  limited,  a 
rare  concurrence;  consequently,  some  uncertainty  must 
always  attach  to  the  period  of  latency  in  a  disease  com- 
mencing from  infection ;  this  only,  however,  may  be  cer- 
tainly predicated  of  it,  that  the  incubation  period  will  be 
longer  than  when  there  has  been  direct  inoculation. 

Direct  inoculation  of  the  virus  of  any  special  disease 
affords  us  an  opportunity  of  observing  with  exactitude  the 
time  occupied  from  the  initial  processes  to  the  fully  deve- 
loped disease ;  a  slight  difference  even  here  is  observable  in 
the  first  stage,  and  a  question  arises  as  to  how  far  the  local 
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multiplication  of  the  inserted  germ  may  go  on  before  sach 
general  distarbance  of  the  system  is  set  ap  as  enables  us  to 
say  that  the  disease  in  question  is  produced.  This  process^ 
nevertheless^  furnishes  us  with  the  best  analogue  to  what 
must  take  place  in  most  of  the  diseases  to  be  inquired  into^ 
and  as  it  has  been  largely  practised  in  inoculating  small- 
pox the  typical  disease  of  the  class^  and  is  every  day  ob- 
servable in  vaccinia,  with  still  better  facilities  for  comparison 
with  what  takes  place  in  allied  diseases,  a  short  description 
of  these  phenomena  will  begin  the  second  part  of  this  paper. 
We  may  notice  now,  that  though  the  period  of  latency  is 
here  reduced  to  a  minimum^  yet  that  an  incubation  period 
of  some  days  is  requisite  for  the  development  of  the  disease^ 
even  though  we  subtract  the  last  day  or  two  of  the  process 
and  prefer  to  consider  that  as  part  of  the  disease  itself. 
Exactly  the  same  thing  is  observable  in  measles  ;  though  the 
exact  time  when  the  poison  was  introduced  may  be  nn- 
certain,  it  must  be  certain  that  it  was  introduced  days 
before  the  full  characters  of  the  disease  become  obvious, 
for  these  days  are  necessary  to  the  development  of  the 
initial  processes  of  the  disease. 

It  may  be  affirmed,  therefore,  of  some  diseases,  that  they 
cannot  show  themselves  except  after  a  certain  interval,  "  the 
stage  of  invasion  ^^ ;  so  that  if  to  this  there  be  added,  as 
often  there  must  be,  an  uncertain  period  of  latency,  then, 
consequently,  the  incubation  period  of  these  diseases  mast 
be  a  long  one.  On  the  other  hand,  without  assuming  that 
some  diseases  spring  forth  at  once  ready  armed  with  all 
their  dire  properties  in  full  display,  yet  it  is  seen  that  the 
different  processes  by  which  this  virulence  is  acquired  may 
be  gone  through  with  extreme  rapidity,  and  of  those,  it 
may  be  affirmed  that  the  period  of  incubation  may  be  short. 

Small-pox,  vaccinia,  measles,  rubeola,  mumps,  varicella, 
typhoid,  typhus,  and  from  one  point  of  view,  hooping- 
cough,  represent  diseases  having  a  long  incubation  period. 
Relapsing  fever  forms  the  connecting  link  with  the  division 
having  a  short  incubation  period,  where  we  find  besides 
relapsing  fever,  scarlet  fever,  diphtheria,  plague,  cholera, 
yellow  fever,  diarrhoea,  influenza,  erysipelas,  and  if  strictly 
investigated,  hooping-cough,  which  combines  some  of  the 
leading  features  of  both  classes. 

A  long  incubation  period  is  generally  followed  by  a  very 
definite  illness  terminating  in  a  crisis,  and,  excepting  de- 
bility, with  sequoias  neither  very  prolonged  nor  very  defi- 
nite, the  infection  ceasiner  at  a  comparatively  early  period  of 
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convalescence.  A  short  incubation  period  commences  a 
sadden  morbid  disturbance^  having  either  a  long  or  a  short 
process,  very  liable  to  relapses,  and  to  prolonged  or  definite 
sequelaa,  infection  persisting  far  into  convalescence.  It 
follows  that  infection  is  spread  most  at  the  end  of  these 
diseases,  generally  from  impatience  of  their  last  lingering 
effects ;  and  at  the  earlier,  or  even  the  earliest  part  of  those 
at  the  head  of  the  list,  from  disregard  of  their  premonitory 
symptoms. 

Exact  data  as  to  the  origin  of  upwards  of  forty  cases  of 
measles  have  been  collected,  showing  to  what  extent  the 
time  of  incubation  may  vary ;  many  of  these  instances  illus- 
trate in  a  striking  manner  how  constantly  this  disease  is 
propagated  before  the  rash  appears,  and  consequently  how 
hopeless  is  the  effort  to  prevent  its  spread  among  those 
who  have  been  in  close  contact  up  to  the  time  of  the  erup- 
tion. Where  no  such  previous  communication  occurred,  an 
effectual  quarantine  has  been  maintained,  as  shown  by  cases 
22  and  23 ;  these  were  brought  home  at  the  height  of  the 
rash  of  measles,  but  kept  apart  from  the  other  children  of 
the  family,  none  of  whom  took  the  complaint. 

Hooping-cough  is  brought  into  this  group  more  because 
of  the  frequency  with  which  it  is  communicated  in  its  early 
stages,  than  from  any  valid  claim  it  may  have  to  a  long 
period  of  incubation.  The  stage  of  invasion  is  often  con- 
siderably prolonged,  nor  need  we  dispute  as  to  the  claim  this 
stage  has  to  be  considered,  in  the  absence  of  the  hoop,  an 
essential  part  of  the  disease  itself,  so  long  as  we  recognise 
that  it  is  a  serious  and  highly  infectious  part  of  it.  The 
remarkable  association  of  hooping-cough  with  measles  also 
gives  it  a  right  to  some  notice  here ;  statistics  on  a  large 
scale  show  that  this  connection  is  the  reality  that  partial 
observation  has  frequent  occasion  to  remark  :  a  close  paral- 
lelism is  also  observable  in  their  natural  history,  so  that 
sometimes  a  doubt  may  remain  whether,  in  a  particular  in- 
stance of  impending  illness,  the  one  or  the  other  is  to 
result. 

Measles  and  hooping-cough  may  be  regarded  as  the  two 
members  of  totally  distinct  groups  or  circles  that  approxi- 
mate the  nearest  to  each  other,  but  as  individually  separated 
by  a  wider  divergence  than  exists  between  the  different 
members  of  the  same  group ;  they  exhibit  a  mutual  inter- 
ference in  their  development,  so  that  if  contracted  together 
either  the  one  or  the  other  is  delayed ;  a  mutually  inter- 
cepting influence  is  also  noticed  with  regard  to  hooping- 
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cough  and  varicella;  while  with  the  more  nearly  allied  dig- 
eases  of  the  first  group  it  would  seem  that  some  of  their 
initial  stages^  instead  of  intercepting  each  other^  could  be 
accomplished  together.  When  a  child  has  been  exposed  to 
the  infection  of  both  mumps  and  measles^  the  mecisles  having 
the  shorter  incubation  period^  is  the  first  to  appear^  mumps 
showing  itself  about  ten  days  after  the  subsidence  of  the 
measles^  or  in  a  time  but  slightly^  if  at  all^  in  excess  of  that 
sometimes  occupied  in  the  development  of  mumps  when 
there  has  been  no  intervening  iUness. 

These  diseases  are  frequently  separated  for  us  by  a  pro- 
cess of  cUnical  analysis,  and  shown  to  be  distinct  whatever 
be  the  degree  of  afl&nity  between  them.  Where,  as  in  cases 
1 8  to  21^  a  child  who  has  previously  had  hooping  cough 
takes  the  infection  of  measles  from  another  suffering  from 
the  mixed  complaint,  the  former  communicates  measles  only 
to  one  who  has  never  had  hooping  cough ;  even  those  sus- 
ceptible to  hooping  cough,  as  cases  27,  28,  may  contract 
measles  only  from  one  suffering  from  this  complication,  if  a 
moderately  careful  separation  be  maintained  after  the  termi- 
nation of  the  eruptive  disease.  During  the  earlier  part  of 
the  concurrence  of  mumps  with  measles,  even  where  some 
symptoms  indicative  of  mumps  are  already  present,  up  to 
the  completion  of  the  eruptive  process,  measles  only  is  com- 
municated to  children  susceptible  of  both  ;  a  child  having 
received  the  infection  in  this  way  will  propagate  measles 
only.  Persons  who  have  previously  had  mumps  when  ex- 
posed to  the  mixed  complaint  after,  or  at  the  time  the 
mumps  is  most  prominent,  will  take  and  give  measles  only. 
Where  the  exposure  is  the  same,  but  the  susceptibility 
reversed,  mumps  only  will  be  communicated. 

Infection,  commencing  at  the  very  beginning  of  diseases 
of  the  first  class,  and  probably  most  intense  at  their  height, 
continues  with  great  intensity  during  the  earlier  convales- 
cence.  In  small-pox,  measles,  mumps,  and  varicella,  for  a 
fortnight  after  the  eruption  the  greatest  care  is  requisite  to 
guard  against  their  spread ;  but  many  instances  point  to  the 
infection  of  these  diseases  of  slow  ingress  disappearing  in  a 
comparatively  short  time  afterwards,  so  that  three  weeks 
may  often  suffice  to  terminate  the  persistence  of  personal 
infection — this,  in  small-pox,  corresponding  to  the  disap- 
pearance of  the  last  pustular  crusts.  No  such  limited  time 
can  be  assigned  to  some  diseases  of  the  other  class.  Hoop- 
ing cough,  contagious  before  its  characteristic  sign  is  de- 
veloped, probably  ceases  to  be  infectious  before  tdl  traces 
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of  spasmodic  cough  are  lost;  bnt  scarlet  fever  continues 
to  be  infectious  long  after  all  remnants  of  local  morbid 
action  are  removed^  so  that  personal  contagion  may  per- 
sist for  nine  or  ten  weeks  from  the  commencement  of  an 
attack.  The  shortness  of  the  incubation  period^  and  the 
suddenness  of  ingress,  in  scarlet  fever^  diminishes  the 
chances  of  its  being  unexpectedly  conveyed,  and  enables  its 
progress  to  be  checked  by  a  timely  separation  of  the  sick. 
The  long  incubation  period  of  other  diseases  favour  their 
unexpected  dissemination.  In  one  of  them,  measles,  it 
would  not  be  too  much  to  say  that  one-half  of  all  the  cases 
met  with  are  contracted  during  the  premonitory  or  catarrhal 
stage  of  that  complaint. 

To  limit  the  extension  of  most  infectious  diseases,  an 
early  method  of  recognising  them  is  necessary.  A  close 
parallelism  is  presented  in  the  earlier  stages  of  most  of  them, 
and  this  has  its  exact  counterpart  to  what  is  observable 
during  vaccination.  By  a  closer  study  of  the  one  we  learn 
to  appreciate  the  more  delicate  indications  of  the  others  in 
their  ingress ;  and  not  until  we  recognise  these  shall  we 
be  able  to  stop  the  spread  and  limit  the  ravages  of  many 
of  the  most  fatal  diseases.  On  this  account  the  invasion  of 
the  more  readily  inoculable  infectious  diseases  should  receive 
careful  study. 

There  is  another  reason  for  entering  minutely  into  this 
part  of  the  question.  By  inoculation  we  eliminate  what,  for 
all  diseases  except  small-pox,  is  the  uncertain  period  of 
latency,  and  there  remains  the  fixed  time  in  which  the 
disease  will  appear.  The  first  half  of  this  may  generally  be 
attributed  to  the  true  incubation  stage ;  the  latter  half  to 
the  stage  of  invasion.  In  this  latter  part  febrile  movement 
is  progressive  and  continuous,  so  that  it  cannot  be  stopped 
or  averted ;  products  of  the  diseased  action  are  formed,  and 
infection  begins.  This  point  is  marked  by  elevation  of 
temperature,  easily  recognised  by  the  thermometer,  and 
often  preceded  by  an  equally  recognisable  thermometric 
depression ;  until  this  time  the  disease  is  only  incubating, 
it  is  not  yet  infectious,  and  might  possibly  be  averted  or 
aborted.  This  reaUy  occurs  oftener  than  is  supposed,  and 
is  one  mode  of  escape  from  the  diseases  we  must  fre- 
quently encounter.  It  is  observed  sometimes  after  slight 
exposure  to  infection,  when  premonitory  symptoms  appear 
and  clear  away  again  without  giving  rise  to  the  illness ;  or, 
when,  by  gradual  exposure  reducing  susceptibiUty,  a  tem- 
porary immunity  is  procured,  affording  no  protection  against 
the  liability  to  subsequent  infection. 
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Inoculation  of  diseases  sach  as  small-pox  and  measles 
shows  ns  that  a  large  proportion  of  the  time  of  incabation 
is  in  reality  occapied  by  certain  initial  processes  necessary 
to  the  development  of  the  disease  itself^  so  that  it  would 
seem  to  be  impossible  for  those  diseases  to  appear  for  a 
week,  or  more,  after  infection;  yet,  while  measles  may 
originate  in  almost  as  short  a  time  &om  infection  as  from 
inoculation  (viz.,  on  the  seventh  day,  the  latent  period 
here  being  reduced  to  a  single  day),  small-pox  requires 
four  days  more  if  received  by  inhalation  than  if  by  inocn- 
lation;  for  the  general  illness  begins  on  the  twelfth 
instead  of  the  eighth  day,  and  the  rash  does  not  appear 
till  the  fourteenth,  the  latent  period  occupying,  in  this  case, 
always  four  days. 

A  close  illustration,  not  only  of  what   takes   place  in 
inoculated  small-pox,  but  of  what  is  to  be  observed  in  the 
ingress  of  all  diseases  of  this  class,  is  afforded  by  vaccina- 
tion.    Immediately  after  the  insertion  of  the  vims  some 
effect  is  produced;   an  acceleration  of  pulse,  and  some- 
times a  temporary  elevation  of  temperature  is  noticeable  by 
the  end  of  the  first,  and  not  later  than  the  commencement 
of  the  second  day,  when  nothing  but  a  slight  discoloration 
of  skin  remains  at  the  points  of  insertion ;  next,  a  certain 
lowering  of  the  vital  powers,  characterised  by  a  depression 
of  temperature,  is  always  observable  at  the  third  or  fourth 
day,  whilst,  at  the  points  of  puncture,  papules  are  developed 
into  vesicles,  unless,  at  this  stage,  the  vaccination  fails  and 
the  disease  is  aborted.     The  earliest  appearance  of  papules 
has  been  observed  at  the  end  of  forty-two  hours ;  they  are 
always  present  •  op   the    third   day ;    on   the  fourth,  the 
papules    become    vesicular,    when    local    and    sometimes 
general  irritation  commences;   this  decreases  as  the  ves- 
icles   become    more     developed;     sometimes    these   are 
moderately  full  and  pearly  by  the  fifth  day,  sometimes  a  day 
or  two  later ;  as  they  fill,  any  slight  irritation  of  the  skin 
or  mucous  membrane  subsides,  and  the  general  irritability 
gives  place  to  quiet  and  ease.     This  lull  is  found  to  occur  at 
the  beginning  of  other  allied  disorders ;   the  temperature 
hitherto  less  disturbed  than  the  pulse,  and  respiration  now 
shows  a  pretty  constant  elevation,  more  marked  at  night; 
indeed,  by  the  sixth  day  signs  of  constitutional  disturbance 
are  often  very  obvious,  the  more  prominent  symptoms  of 
this  being  bronchial  irritation  and  coryza,  not  unfrequently 
accompanied  by  palpable  enlargement  of  the  glandules  con- 
catenatae,  in  the  neck ;  any  fulness  of  the  axillary  glands  in 
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well  nourished  children  escapes  detection.     On  the  seventh 
and  eighth  days  the  pulse  and  respiration  are  quickened^  the 
temperature  only  moderately  elevated.      The  vesicles   fill 
with  lymph  on  the  eighth  day;    and  then,  as  if  all  the 
activity  of  the  virus  were  concentrated  here,  the  signs  of 
broncliial  and  other  irritation  subside,  and  the  child^s  state 
of  placidity  and  content  difiers  only  from  the  healthy  state 
in  that  it  rather  conduces  to  repose  than  to  activity.    This 
is  of  no   long  duration ;   for,    on   the   maturation  of  the 
vesicles   they  are   surrounded   by  a  red   areola,  and  that 
night,  or  before  the  ninth  day  is  over,  the  process  is  ter- 
minated by  a  febrile  exacerbation  of  great  violence  though 
of  short   duration.     After   this,  the    areola   fades    in   the 
centre;  the  vesicles  begin  to  dry,  not  without  secondary 
vesicles    having    sometimes    accompanied    the  fever;   the 
arm  is  tense  and  painfal  for  a  day  or  two;  but  that  the 
diseased  action  has   completely  terminated  is  shown,  not 
only  by  the  subsidence  of  all  increase  of  palse  and  tem- 
perature, but  by  a  reduction  of  the  latter  below,  and  often 
considerably  below,  the  normal.     Here  we  have  four  days 
for  incubation,  and  four  days  for  the  invasion,  or  initial 
stages  of  the  disease.    During  these  last  four  days  contagion 
begins ;  for,  from  the  earliest  vescicle  the  disease  can  be  re- 
produced, while  from  vesicles  of  the  sixth  and  seventh  days  it 
may  be  so  certainly  propagated  that  the  only  objection  to  the 
practice  would  be  the  smaller  quantity  of  lymph  procurable 
at  the  time.     A  variation  is  observed  in  the  study  of  vaccinia 
of  one  day  of  acceleration,  and  of  more  than  one  day  in  its  re- 
tardation.    This  is  not  noticed  of  variola,  when,  possibly,  a 
greater  intensity  of  the  poison  may  overcome  this  sHght  ten- 
dency to  variation.     It  is,  however,  noticeable  in  measles, 
where  the  ingress  has  been  studied  with  much  the  same 
exactitude,  and  seems  not  to  be  without  its  counterpart  in 
other  of  the  diseases  under  consideration. 

This  variation  is  in  all  cases  found  only  in  the  first  part  of 
the  process.  What  usually  occupies  four  days  may  be  com- 
pleted in  three,  or  more  frequently,  perhaps,  prolonged  to 
five.  Sometimes  the  first  efiects  of  the  inserted  virus  follow 
with  remarkable  celerity,  or  a  delay  occurs  before  the  first 
disturbance  is  noticeable.  In  this  case  it  may  be  inferred 
that  a  short  period  of  latency  has  been  possible.  Towards 
the  close  of  the  incubation  period,  a  sort  of  strife  seems  to 
be  carried  on  between  the  self-multiplication  of  the  poison 
and  the  efforts  for  its  elimination.  These  efforts  may  suc- 
ceed before  the  poison  has  increased,  and  the  disease  be 
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aborted  (which  seems  alone  possible  during  the  wave  of  low 
temperature  described),  or  may  result  only  in  prolongingr 
the  contest ;  in  which  case,  though  the  wave  of  low  tem- 
perature may  be  continued  beyond  its  usual  limits,  there  is 
no  subsequent  interruption  of  the  diseased  process,  whicli 
thus,  from  first  to  last,  is  an  elimination  of  itself  m  its  awn 
form  and  marmer ;  which  self-elimination,  the  sign  of  the 
disease,  is  the  very  source  of  infection,  and  the  basis  of  the 
axiom  that  infection  begins  as  soon  as  the  disease. 

The  phenomena  following  the  inoculation  of  small-pox 
have  been  traced  for  us  by  a  master  hand.   Dr.  Gregory,  no- 
ticing the  earlier  local  effects  more  than  the  systemic,  begins 
his  description  with  the  second  day,  when  a  shriveUed  stain 
(where  absorption  has  taken  place  from  the  point  where  the 
virus  was  introduced)  is  all  that  can  be  seen.     On  the  third 
day  there  is  a  papular  elevation ;    this  on   the  fourth  is 
vesicular,  and  local   irritation   commences;    on   the  sixth 
there  is  stiffness  in  the  axilla,  and  proof  of  the  poison  pro- 
ducing a  more  general   effect.     ^^  Occasionally/^  he   says, 
on  the  seventh,  but  oftener  on  the  eighth  day,  rigors  occur, 
accompanied  sometimes  with  faintishness,  sometimes  with 
pain  in  the  back,  headache,  or  vomiting.     The  patient 
complains  of  a  disagreeable  taste  in  the  mouth,  and  the 
breath  is  offensive,  soon  after  which  the  eruption  shows 
itself.^^    The  identity  of  these  two  last  days  of  illness  wifli 
the  two  days  preceding  the  eruption  in  ordinary  cases  of 
small-pox  taken  by  infection  is  thus  placed  beyond  doubt, 
nor  need  there  be  much  difficulty  in  considering  these  two 
days  as  part  of  the  disease.     At  the  end  of  the  last  cen- 
tury, when  inoculation  was  the  common  practice  among 
children,  they  were  removed  to  a  house  provided  for  the 
purpose  as  soon  as  the  sickening  began,  and  before  the 
eruption  appeared,  so  as  to  prevent  small-pox  being  set  np 
in  their  own  houses.     Our  greatest  authority  of  the  present 
day,  Mr.  Marson,  says  of  small-pox,  '^Most  likely,  it  is 
communicable  from  the  moment  when  the  initiatory  fever 
begins.     It  may  be  given  by  the  breath  of  the  patient  be- 
fore the  eruption  has  appeared  on  the  surface  of  the  body." 
Dr.  Thomas  Jones,  in  the  St,  Georges  Hospital  Reports 
for  last  year,  pp.  230-40,  gives  a  most  instructive  account 
of  how  small-pox  was  propagated  in  that  hospital  throuj?h 
the  medium  of  bed-clothes  and  linen  used  by  a  patient  for 
days  preceding  the  eruption ;  this  happened  again  on  five 
separate  occasions,  and  Uie  disease  communicated  to  twenty- 
five  patients  in  the  hospital  before  the  mode  of  conveyance 
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was  detected,  and  the  further  spread  of  the  outbreak 
stopped.  In  all  these  occasions  the  cause  was  traced,  by 
counting  fourteen  days  backward  from-  the  eruptton  in 
the  different  cases^  to  the  removal  of  linen  from  those 
suffering  from  an  attack ;  its  redistribution  to  the  wards 
showed  how,  in  ordinary  washing,  heat  is  seldom  applied 
at  a  sufficient  height,  or  for  a  sufficient  time,  to  destroy 
infection.  The  original  source  of  infection  was  a  woman 
who  had  been  out  of  the  hospital  (and  so  possibly  exposed 
to  contagion)  exactly  twelve  days  before  she  was  taken  ill, 
and  fourteen  before  the  rash. 

These  cases,  however  illustrative  of  the  axiom  that  ^'  the 
time  for  taking  the  disease  to  its  appearance  on  the  skin  is 
never  longer  than  fourteen  days,'  do  not  afford  precise 
data  for  its  confirmation ;  our  conviction  is  based  more  upon 
common  experience,  and  the  rarity  of  any  valid  instance 
to  the  contrary  being  brought  to  notice,  than  upon  the 
recorded  facts  of  cases  that  had  originated  from  a  defi- 
nite source  of  infection  where  the  limits  of  the  exposure 
were  accurately  known  :  it  would  be  satisfactory  to  receive 
the  particulars  of  such  cases  from  our  small-pox  hospitals ; 
any  illustration  of  variation  thus  collected  would  not  be 
without  both  scientific  interest  and  practical  utility.  Dr. 
Gregory*  has  published  an  instance  of  twenty-one  days'  in- 
cubation of  small-pox  from  a  definite  exposure ;  for  the 
short  period  of  ten  days  he  gives  very  exact  details  of  a 
young  medical  friend  accompanying  him  to  the  Small-Pox 
Hospital  on  a  Thursday.  He  soon  after  became  languid, 
and  his  appetite  fell  off.  On  Saturday,  in  the  ensuing 
week,  rigors  supervened,  and,  two  days  afterwards,  the 
eruption  of  small-pox.^'  These  and  seven  other  cases  pre- 
sent a  striking  analogy  to  what  will  presently  be  seen  in 
measles. 

We  may  conclude  that  small-pox  begins  in  most  cases 
twelve  days  after  infection,  and  seven  or  eight  days  after 
inoculation ;  so  that  it  would  seem  to  be  almost  an  impos- 
sibility for  small-pox  to  appear  in  less  than  twelve  days 
from  exposure  to  infection,  or  in  less  than  eight  days  after 
the  reception  of  the  virus  in  the  most  direct  manner,  the 


*  "  An  Essay  on  the  Periods  of  Incubation  of  the  Various  Morbific 
Germs :  addressed  to  the  Central  Board  of  Health,  by  George  Gregory, 
M.D.,  Physician  to  the  Small- Pox  Hospital."  The  Cholera  Gazette,  Jan. 
28th,  1882,  No.  ii,  p.  60.  This  has  only  come  under  notice  while  revising 
the  present  arti^e  for  the  press. 
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latter  being  the  shortest  time  in  which  the  disease  can  be 
developedj  even  when  the  period  of  latency  is  rednced  to  a 
minimtim.  The  latent  period  being,  in  all  ordinary  circnm- 
stances,  four  days,  we  have  four  days  for  incubation,  properly 
so  called,  and  four  for  the  initial  phenomena  of  the  disease. 

The  infecting  poison  of  small-pox  so  abundantly  pro- 
duced during  the  height  of  the  disease,  and  of  such  intense 
activity  then,  does  not  seem  to  attach  itself  to  the  individual 
for  long  after  the  pustular  incrustations  clear  off  at  die  end 
of  the  third  week,  though  the  infection  will  cling  to  the 
clothes  and  furniture  for  a  long  time ;  it  may  lurk  in  some 
parts  of  the  chamber  for  two  years,  as  one  case  that  came 
under  my  own  observation  seemed  to  show,  and  might  be 
preserved  in  the  dried  crust  indefinitely. 

Small*pox  also  presents  the  typical  example  of  what 
is  seen  in  some  other  diseases,  for  instance,  scarlet  fever 
and  hooping  cough,  viz. :  that  persons  suffenng  from  a 
second  attack,  however  mild  or  however  modified,  may 
oommunioate  the  disease,  in  all  its  virulence,  to  others  who 
are  suscoptible.  A  most  significant  illustrEition  of  this  is 
firiven  by  Mr.  Marson,  in  the  case  of  a  lady  who,  twelve 
aays  after  meeting  with  a  person  infected  with  small-pox^ 
has  an  illness,  with  delirium,  but  no  eruption ;  a  sister  con- 
fined to  the  house  with  her,  is  taken  ill  twelve  days  after* 
wards,  and  has  confluent  small-pox.  Something  analogous 
happens  sometimes  in  measles,  when  convulsions  and  lung 
complication  have  prevented  the  appearance  of  the  rash, 
yet  mfection  is  propagated ;  in  such  a  case  protective  effect 
is  produced  if  the  patient  recovers. 

Measles  has  a  shorter  time  of  incubation  than  smalUpox  : 
the  rash  will  never  appear  until  a  week  after  infection,  it 
will  often  be  deferred  until  a  fortnight ;  the  usual  interval 
is  ten  or  twelve  days.  Measles  has  been  inoculated,  then 
the  interval  was  seven  days ;  now  the  initial  processes  of 
the  disease  occupy  six  days,  of  which  the  last  four  consti- 
tute the  welUknown  catarrhal  stage  of  mdksles,  so  that  we 
have  here  but  three  days  of  incubation,  even  if  we  in* 
elude  the  initial  fever,  which  terminates  the  incubation 
stage.  This  period  of  incubation  is  prolonged  for  a  day  or 
two,  not  without  symptoms,  when  the  disease  is  taken  by 
infection,  and  then  from  two  to  four  days  of  latency  must 
often  be  added,  so  that  a  child  cannot  be  said  to  be  free 
from  the  fear  of  taking  measles,  and  consequently  of  giving 
it  to  others,  for  a  fortnight  after  being  exposed  to  infec- 
tion. The  longest  interval  met  with  has  been  eighteen 
days. 
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The  first  of  the  following  cases^  aflfords  the  shortest  in- 
terval from  infection  of  measles. 

Case  1. — A  ^irl,  12  years  old,  who  had  been  away  from  her  family  since 
Christmas  (certainly  for  three  weeks),  is  brought  home  on  January  24th, 
1865,  when  her  next  sister  and  a  younger  brother  are  both  ill  with  the 
measles,  and  have  the  rash  upon  them ;  two  days  after  her  return 
this  g^l  has  headache,  and  the  initial  feverish  disturbance,  with  quick- 
ened pulse  on  the  27th ;  catarrhal  symptoms  on  the  28th,  the  full  rash 
on  the  81st;  seven  days  only  after  coming  to  the  infected  house. 

Casx  2. — A  girl,  aged  1 1  years,  sister  to  the  above,  was  slightly  febrile 
on  January  I7th,  she  attended  an  evening  party  on  the  18th,  had  coryza 
on  the  19th,  rash  on  the  22nd;  the  illness  was  at  its  height  on  the 
23rd  and  24th,  with  serious  short  complication ;  time  uncertain. 

Case  3. — A  boy,  aged  7,  constantly  with  his  sister,  case  2,  is  not  no- 
ticeably ill  till  the  22ndj  with  rash  on  the  24th,  at  its  acme  on  the  25th  ; 
time  uncertain. 

Case  4. — A  g^l,  aged  9,  sister  to  the  above,  at  home  throughout  the 
illness  of  the  others  and  frequently  in  the  sick  room ;  slightly  febrile 
on  January  27thj  pulse  not  quickened  till  the  29th,  full  rash  on  Feb. 
let;  ten  days. 

So  that  this  child,  Case  4,  who  was  with  the  others 
throughout  the  illness,  does  not  take  it  so  rapidly  as  her 
elder  sister,  who  is  brought  fresh  into  the  infection  when 
at  its  height. 

Cases  2  and  3  probably  contracted  the  disease  at  the 
same  time  from  an  unknown  source  of  contagion. 

Case  5.— A  boy,  aged  7^  years,  attends  a  school  daily,  when  on  Oct. 
24th,  1868,  a  boarder  is  complaining  of  illness,  which  is  known  to  be 
measles  on  the  26tl^  The  boy,  case  5,  was  not  at  school  on  the  25th 
and  26th;  he  went  for  his  books  only  on  the  27th,  and  then  stayed 
away ;  on  the  31st  he  vomits,  seems  pretty  well  next  day,  but  is  ailing 
on  November  2nd,  and  has  the  full  rash  on  the  6th ;  consequently,  six 
days  before  any  symptoms,  and  twelve  to  the  rash. 

Case  6. — ^A  brother,  ap^ed  5  years,  with  exactly  the  same  exposure  on 
October  24th,  had  the  initial  fever  on  November  2nd,  high  fever  on  the 
6th,  full  rash  on  the  7th  and  8th ;  time,  thirteen  to  fourteen  days. 

Case  7. — A  girl,  aged  6  years,  sister  of  these  last  two  boys,  was  re- 
moved from  the  house  in  which  they  were  nursed  on  November  5th,  and 
was  not  in  the  room  with  her  brothers  after  November  4th.  She  has  the 
rash  on  November  15th  and  I6th,  or,  after  twelve  days. 

Case  8. — A  boy,  aged  If  years,  brother  of  the  above,  removed  on  the 
same  day  as  his  sister,  November  5th,  and  slept  in  the  same  room  with 
her ;  is  not  noticed  to  have  any  symptoms  of  illness  tiU  November  15th, 
when  the  pulse  was  116  and  the  temperature  99  degs.  at  night.  He  has 
the  rash  with  convnlsions  on  the  18th ;  this  is  on  the  fourteenth,  day 
after  separation. 

Case  10. — A  boy,  aged  12  years,  leaves  school,  where  cases  both  of 
mumps  and  measles  had  recently  occurred,  for  the  Easter  holidays  on 
March  20th,  1869,  and  goes  to  Brighton.  He  seemed  dull  on  the  27  th, 
returns  home  on  the  29th,  and  has  the  rash  of  measles  on  the  30th,  on 
which  day  by  noon  he  is  removed  to  another  house ;  ten  to  twelve  days; 
ten  days  after  this  he  had  mumps. 

Case  11. — A  boy,  aged  6^  years,  who  was  with  the  last  case  from 
March  26th  to  the  29th,  and  is  watched  rather  closely  lest  he  should 
have  the  measles,  has  the  initial  fever  on  the  night  of  Apnl  the  4th, 
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and,  after  a  sliglit  subsidence,  the  usual  symptoms  on  the  7th  and  8tb, 
with  full  rash  on  the  9th  and  10th;  again  twelve  days  irom  greatest 
exposure. 

Casb  1 2. — A  girl,  aged  5  years,  sister  of  the  above,  is  one  of  three 
children,  whose  chief  exposure  to  infection  arose  from  the  boy,  case  10, 
having  spent  one  night  in  their  house  while  throwing  out  the  rash  of 
measles,  March  29th  and  30th ;  she  has  premonitory  symptoms  on  April 
4th,  some  congh  came  before  that,  and  the  not  unusual  temporary  loll 
in  the  symptoms  on  the  two  following  days  of  incubation,  coryza  on 
April  8th,  and  the  fall  rash  on  the  11th  and  12th  ;  twelve  days*  interval. 

Case  13.— A  boy,  aged  4  years,  brother  to  the  above,  exposure  the 
same,  has  cough  on  April  9th,  and  the  full  rash  on  the  iSth ;  fourteen 
days'  interval. 

None  of  these  children  took  mumps  on  this  occasion, 
though  the  boy  from  school,  who  brought  measles  into  the 
house,  also  suffered  with  the  mumps  ten  days  afterwards. 
Case  1  of  mumps. — The  eldest  boy  in  this  family  was 
much  with  him  during  the  incubation,  but  not  after  the 
eruption  of  measles.  They  all  (Cases  6  to  12  of  mumps) 
passed  through  that  ailment  in  the  following  year. 

Case  14. — A  younger  sister  in  the  above  family,  at  first  not  much 
with  the  other  children,  sleeps  with  them  on  the  nights  of  April  dth 
and  10th ;  she  begins  to  cough  on  the  22nd,  and  has  the  rash  of  mea- 
sles on  the  24th  and  25th  ;  probable  interval  fourteen  days. 

Casb  15. — A  girl,,  aged  6  years,  much  with  a  companion  until  May 
10th,  who,  a  few  days  after  is  ill  with  measles,'  complains  of  fatigue  on 
the  15th,  and  from  that  time  remains  at  home ;  she  becomes  febrile  on 
the  19th,  with  sore  throat,  fulness  of  the  gland  at  the  angle  of  the 
jaw,  stiff  neck ;  next  day  there  is  less  fever,  but  the  glandulse  concate- 
natsB  are  enlarged;  there  i»  cough  on  the  21st  and  22nd,  coryza  on  the 
23rd,  with  less  cough,  and  the  first  signs  of  the  rash*  This  is  fullest  on 
the  25th ;  on  the  26th  there  are  severe  pulmonary  symptoms,  relieved 
by  stimulants,  but  persistent  with  complete  defervescence  on  the  27th  ; 
fourteen  days'  interval. 

The  following  cases  not  only  illustrate  how  measles  is 
propagated  during  its  catarrhal  stage,  but  how  a  sort  of 
clinical  analysis  is  often  performed  for  us,  separating  hooping- 
cough  from  measles,  just  as  in  some  other  cases  we  shall 
find  mumps  separated  from  measles. 

Casb  16. — ^A  girl,  aged  4  years,  is  taken  to  see  a  brother  who  is  ill  at 
another  part  of  London,  'on  February  19th,  1 872.  She  only  stays  half 
an  hour,  as  her  brother  is  found  to  have  measles,  with  the  rash  fully  oat. 
On  March  1st,  ten  days  afterwards*  for  it  is  leap  year,  the  little  girl 
sneezes;  on  the  2nd  she  has  headache,  and  feels  ill;  is  quite  ill  on  the 
3rd,  and  has  the  fiiU  rash  of  measles  on  March  4th;  fourteen  days  after- 
wards. 

Case  17. — A  boy,  aged  8  years,  brother  of  the  above,  exactly  the  same 
exposure,  does  not  complain  of  illness  until  March  4thj  next  day  he 
seemed  better  till  evening,  when  spots  of  measles  were  perceived ;  on 
the  6th  and  7th  the  rash  was  full ;  here  a  whole  fortnight  intervened, 
or  sixteen  days  from  exposure  till  the  rash. 

Case  18. — A  g^l,  aged  6  years,  ceases  to  attend  school  on  November 
25th,  1871,  because  she  seemed  to  be  unwell.  On  November  28th  or 
29th  she  begins  to  have  a  cough,  suspiciously  like  hooping-cough.     On 
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December  4th  she  has  the  first  sign  of  measles,  and  the  full  rash  on  the 
fith  and'  7th;  twelve  days  after  her  last  attendance  at  school.  The 
subsequent  coarse  of  her  illness  makes  it  probable  that  she  contracted 
hooping-cough  at  the  same  time. 

Case  19. — A  girl,  aged  6  years,  visited  the  above  girl  on  Sunday,  Dec. 
3rd,  1871,  the  cough  was  then  the  only  symptom,  and  no  signs  of  mea- 
sles were  visible  till  the  next  day,  after  which  no  communication  was 
continued  between  the  two  houses,  as  the  children  of  this  family,  though 
they  had  had  hooping-cough  had  not  bad  measles.  On  December  14th 
she  was  seriously  ill,  but  had  not  the  full  rash  of  measles  till  December 
17th  or  18th ;  fourteen  to  fifteen  days  after. 

Cask  20. — A  boy,  aged  4  years,  brother  of  the  above,  exposure  the 
same,  had  rash  of  measles  on  December  14th  and  15th,  twelve  days  from 
exposure ;  neither  of  these  children  had  any  subsequent  cough. 

Casb  21. — A  boy,  aged  1  year,  who  had  been  kept  in-dours  with  these 
children  for  two  or  t&ee  weeks,  after  a  day  or  two's  illness,  has  the  rash 
of  measles  on  December  26th  and  27th,  ten  days  after  his  brother  and 
sister.    This  chUd,  not  having  had  hooping-cough,  has  no  subsequent, 
cough. 

The  next  case  presents  a  very  clear  example  of  measles 
being  infectious  during  the  earlier  stages  of  invasion^  and 
before  the  rash  appears. 

Cass  22. — A  g^l,  aged  10  years,  coughs  and  is  febrile  on  February 
20th ;  she  has  cozyza  and  epistaxis  on  the  23rd,  with  the  rash  of  measles 
on  the  24th,  attaining  its  height  on  the  25th,  and  subsiding,  with  com- 
plete defervescence,  on  the  following  day.  A  little  boy  had  come  on  a 
visit  to  the  g^l's  home  on  February  5th ;  these  chilcbren  occupied  the 
same  room  at  night  from  the  9th  to  the  12th ;  the  boy  is  first  noticed  to 
be  ailing  on  the  13th,  and  returns  at  once  to  his  own  home;  he  has 
signs  of  measles  on  the  15th,  and  the  full  rash  on  the  16th  and  17th. 
He  must  have  communicated  the  disease  to  the  girl  two  or  three  days 
before  himself  throwing  out  the  eruption.  The  interval  from  his  leaving 
to  the  height  of  the  girl's  attack  of  measles  is  twelve  days ;  had  they 
not  been  separated  on  February  12th  the  interval  from  rash  to  rash 
would  have  been  set  down  as  eight  days  only. 

The  highly  infectious  nature  of  the  catarrhal  stage  of 
measles  is  doubtless  the  cause  of  this  disease  so  frequently 
spreading  through  schools  and  families.  With  every  desire 
to  prevent  extension  of  the  disease  the  separation  is  effected 
too  late ;  the  next  case  is  an  instance  of  this. 

Casb  23. — On  March  2nd,  1868,  a  boy  at  a  day  school  is  confined  to 
his  class-room  because  he  was  dull  at  his  lessons ;  next  day  he  is  too 
ill  to  come  at  all,  and  the  day  after  has  measles.  On  March  12th, 
several  boys  who  met  in  this  class-room  were  away  from  school  ill ;  they 
had  the  rash  of  measles  from  the  14th  to  the  16th  of  March. 

On  the  other  hand^  where  children  have  been  kept  apart 
during  the  earlier  stages  of  measles  the*  limitation  of  the 
infection  is  possible^  even  where^  as  in  the  next  cases^  it  is 
brought  into  a  dwelling  at  its  acme. 

Casks  24  and  25. — Two  girls  of  14  and  11  years  old,  are  sent  to  school, 
January  13th,  1872;  they  have  coryza  on  the  27th,  and  are  brought 
home  with  the  rash  of  nlbasles  fully  out  on  the  30th.  There  are  five 
younger  children  in  the  family,  three  of  whom  remain  at  home  from  the 
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time  the  sisters  arrive,  the  other  two  being  sent  away  that  a  fair  qua- 
rautine  may  be  established ;  none  of  these  children  take  the  disease,  and 
three  weeks  after  it  is  over  they  mix  freely  with  their  convalescent  sisters. 

Instances  of  infection  from  a  short  exposure,  both  the 
limits  of  which  are  known^  can  never  be  so  nameroas  as 
those  from  a  longer  exposure  of  uncertain  duration ;  nor  are 
they  of  such  crucial  value  in  determining  the  period  of 
incubation  as  might  have  been  expected^  the  rule  being  that 
the  interval  is  longer  after  a  single  definite  exposure  of 
short  duration^  than  where  the  exposure  has  been  more 
continuous.  The  example  of  shortest  interval  (Case  1) 
resulted  from  a  continuous  exposure,  the  earliest  limit  of 
which  was  fixed.  The  instance  of  longest  interval,  pre- 
sented by  a  case  where  the  latter  limit  only  of  a  continaoos 
exposure  is  known,  is  the  following  :^— 

Cass  26. — ^A  boy^  aj^ed  6  years,  one  of  a  &mily  of  three  children, 
attends  a  day  school  until  November  17th,  1871*  when  he  is  removed 
frova.  fear  of  measles  and  hooping  cough,  both  prevailing  among  the 
scholars.  He  remains  at  home  for  some  days  as  he  seems  to  require  rest ; 
there  is  no  other  family  in  the  house  and  no  visitors.  On  November 
26th  he  walks  to  the  park,  a  very  short  distance,  and  is  obliged  to  return, 
he  is  so  soon  tired ;  next  day  he  seems  rather  better,  but  is  chilly  on 
the  28th ;  he  coughs  and  is  sick  on  the  29th,  and  continues  ill  with, 
fever  and  loss  of  appetite  till  December  4th,  when  he  is  delirious  at 
night ;  next  day  he  has  the  first  signs  of  measles,  and  the  full  rash  on 
the  6th  and  7th.  The  interval  from  exposure  to  the  rash  was  here 
eighteen  days,  but  there  was  reason  to  suspect  a  complication  with 
hooping  cough. 

Casb  27. — A  boy,  aged  4  years,  brother  of  the  last  and  much  with  him 
until  December  4th,  sickens  on  the  10th,  and  has  the  rash  of  measles  on 
the  14th,  but  does  not  take  hooping-cough. 

Case  28. — An  infiant,  aged  8  months,  of  this  family,  not  much  with  the 
other  children,  also  sickens  on  the  10th,  and  has  the  rash  on  Dec.  14th. 

The  two  younger  children  have  hooping-cough  two  years 
afterwards^  when  the  elder  boy  escapes. 

Cass  29. — A  boy,  aged  6  years,  at  a  large  day  school,  where  are  both 
measles  and  hooping-cough,  is  feverish  on  the  night  of  March  26tb» 
1872,  and  remains  at  home ;  he  coughs  on  the  28th,  and  has  the  rash  of 
measles  on  March  Slst. 

Casb.  8(>. — A  boy,  aged  4^  years,  not  at  school,  brother  of  the  last 
and  with  him  from  March  26th,  has  the  rash  of  measles  on  April  7th, 
with  rapid  defervescence  on  the  8th,  and  no  subsequent  cough ;  probably 
having  taken  the  infection  of  measles  from  his  brother  whUe  he  was 
sickening.  The  elder  boy  was  seriously  iU  for  the  four  days  preceding^ 
the  rash,  with  deliriam  and  convulsive  dyspnosa :  again,  after  the  rash, 
he  was  dangerously  ill  with  extreme  dyspnosa  and  spasmodic  suffocative 
cough  until  12th,  with  clubbing  of  the  fingers  and  duskv  face  and  lips  ; 
the  lung  complication  not  being  proportionate  to  the  distress  suffered. 
On  recovery  at  the  end  of  the  month,  the  finger  ends  became  flattened 
at  the  sides,  and  the  nails  for  a  time  arched.  This  boy  had  previously 
had  hooping-cough.    His  iiather  suffers  from  asthma. 

The  following  cases  were  complicated  with  subsequent 
hooping  cough. 
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Case  31. — A  boy,  aged  6  years  nearly,  the  eldest  of  four  children  in  a 
poor  family,  commences,  by  school-board  authority,  to  attend  day  school 
on  March  11th,  1872;  several  children  in  his  class  have  coughs;  he 
begins  to  cough  about  ten  days  afterwards,  and  had  slight  symptoms  of 
cold,  but  continued  his  attendance  at  school  up  to  March  28th,  when  the 
cough,  already  spasmodic,  almost  amounted  to  a  hoop.  He  was  quite  ill 
on  March  31st,  and  had  the  full  rash  of  measles  on  April  2nd  and  3rd ; 
he  was  rather  slow  in  recovering  hia  appetite  and  strength,  but  seemed 
pretty  well  on  April  20th,  soon  after  which  his  cough  became  more  no- 
ticeably spasmodic,  and  he  suffered  the  extreme  effects  of  hooping-cough, 
from  which  he  died  on  June  2nd. 

Case  32. — A  girl,  aged  5  years,  sister  of  the  above,  at  the  same  school, 
in  a  different  dass,  discontinued  attendance  at  school  on  March  28th, 
when  she  has  coryza,  but  less  cough  than  her  brother ;  on  April  2nd  she 
appeared  lively  and  well,  but  had  a  quickened  pulse  and  a  temperature 
of  102^  dega. ;  this  exceeded  103  degs.  by  morning,  and  was  more  than 
104  degs.  in  the  evening,  exactly  104  degs.  next  morning,  April  4th,  by 
evening  it  slightly  diminished  as  the  rash  of  measles  appeared.  There 
was  a  full  rash  on  the  5th  and  6th,  with  complete  defervescence  on  the 
7th. 

Case  33. — ^A  girl,  aged  3  years,  another  sister,  has  the  first  febrile 
disturbance,  and  some  redness  of  the  conjunctiva,  on  April  5th,  with 
slight  subsidence  on  the  7th  and  8th,  coryza  on  the  9th  and  10th,  full 
rash  on  the  11th,  and  defervescence  on  the  12th.  This  child  probably 
took  the  infection  from  the  others  between  March  28th  and  Apnl  2nd. 

An  infant  in  this  family,  a  boy,  has  slight  cough,  with 
sickness,  on  the  5th  of  April,  disappearing  after  two  or  three 
days  without  rash.  He  begins  with  hooping  cough  on  the 
4th  of  May.  The  two  girls  showed  the  first  symptoms  of 
hooping  cough  on  April  28th,  a  week  later  than  the  elder 
brother.  Supposing  that  the  elder  boy  took  the  infection 
of  hooping-cough  with  that  of  measles,  at  school,  and  that 
his  elder  sister  did  not,  which  seems  to  be  the  necessary 
conclusion  to  be  drawn,  an  illustration  is  aflForded  of  how  a 
certain  proximity  is  necessary  to  the  conveyance  of  infec- 
tion ;  it  is  probable  that  eflfective  .ventilation,  both  in  bed- 
rooms and  schools,  would  limit  in  a  great  measure,  if  it 
did  not  prevent,  the  spread  of  the  disease. 

The  order  of  infection  with  hooping-cough  shows  it 
to  be  no  necessary  consequence  of  measles,  appearing  at  a 
definite  time  afterwards,  for  here  two  girls  take  the  hooping 
cough  together,  while  the  one  child  had  measles  a  week 
later  than  the  other.  Both  these  inferences  are  supported 
by  the  following  cases : — 

Case  34. — ^A  girl,  aged  3  years,  supposed  exposure  to  infection  Decem- 
ber 24th,  is  iU  on  January  5th,  1872,  and  has  the  full  rash  of  measles  on 
the  6th.    She  begins  with  hooping-cough  on  Februaiy  3rd. 

Cases  35  and  86. — Two  girls,  aged  5  and  4  years,  sisters  of  the  above, 
became  iU  January  13th,  and  have  the  rash  of  measles  on  the  15th  and 
16th,  followed  by  some  spasmodic  cough.  They  have  hooping-cough, 
the  elder  in  March,  the  younger  in  May. 

The   order   in   which   they    were   exposed  to    infection 
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requires  to  be  further  noticed  here.  The  youngest  girl, 
the  first  bo  begin  with  measles,  seemed  to  be  making  a  good 
recovery,  when  on  February  2nd  she  was  taken  on  to  the 
roof  of  the  house,  where  there  was  a  garden  (the  first  and 
only  time  of  her  going  out  during  her  convalescence)  ;  next 
day  she  had  a  more  marked  cough,  and  again  became  febrile, 
with  well-marked  symptoms  of  hooping-cough  of  some 
severity,  from  the  6th  to  the  19th  of  February.  During  this 
time  the  little  girl  was  nursed  apart  in  her  mother's  room, 
on  the  birth  of  a  baby  she  had  to  go  to  another  room^  at  first 
with  the  nurse  and  afterwards  with  the  elder  sister;  this 
sister  has  hooping-cough  in  March.  The  little  girl  again 
goes  to  sleep  at  night  in  her  mother's  room  in  April,  and 
before  the  end  of  the  month  the  infant,  now  two  months 
old,  gets  the  cough.  The  other  girl,  aged  four  years,  who 
had  been  more  alone,  and  slept  in  a  separate  room,  does 
not  take  hooping-cough  until  May  4th,  has  high  febrile  dis- 
turbance all  the  month  of  May,  and  dies  with  symptoms  of 
cerebral  disease  in  the  middle  of  June  :  so  that  the  hooping- 
cough  was  contracted  the  one  from  the  other,  and  had  no 
definite  relation  to  the  measles,  for  the  infant,  who  had  not 
measles,  took  it  sooner  than  the  little  girl  who,  having  had 
that  complaint,  was  kept  longer  separate  from  the  others. 

This  part  of  the  subject  will  be  concluded  with  cases  of 
uncomplicated  measles  in  two  other  famiUes,  and  two  in- 
stances of  second  attacks. 

Case  87.— A  boy,  aged  10  years,  at  home  firom  school  for  the  Christmas 
holidays,  sickens  for  measles  on  January  17th,  and  has  the  full  rash  on 
2lBt.  A  younger  brother  sickens  on  the  26th,  and  has  the  rash  of 
measles  on  the  30th,  ten  to  twelve  days  after  exposure. 

Casbs  38  and  39. — Two  girls,  aged  8  and  4  years,  sisters  of  the  above, 
show  symptoms  of  measles  on  the  27th,  and  have  the  rash  on  the  Slst 
of  January,  ten  to  thirteen  days  after  exposure. 

Cases  40  to  44. — A  boy,  aged  7  years,  second  child  in  a  family  of  four, 
was  noticed  to  be  ill  on  .Tuly  18th,  has  coryza  on  the  20th,  and  the  full 
rash  of  measles  on  the  22nd.  An  elder  sister  sickens  on  August  2nd«  and 
has  the  rash  of  measles  on  the  6th.  Two  younger  children,  ill  on  August 
4th  and  5th,  have  the  rash  on  the  8th  or  9th.  The  mother  who  was  in 
constant  attendance  upon  the  children,  but  had  had  measles  herself 
when  eight  years  old,  felt  sick  and  giddy,  with  aching  of  limbs  at  ni^ht, 
on  August  9th,  seemed  iU  as  with  a  cold  from  the  10th  to  12th,  and,  on 
the  morning  of  the  lltb,  foand  herself  covered  with  rash;  this  began  to 
fade  by  night,  leaving  some  irritation  of  skin,  and  a  feeling  of  wea&ness, 
but  no  further  illness. 

Cas^  45.— a  young  man,  aged  28  years,  had  measles  fifteen  years  a|^, 
felt  giddy  on  the  evening  of  February  27th ;  next  day  he  was  ill  with 
signs  of  catarrh,  there  is  rash  at  night  with  cough,  and  every  charao- 
teristic  of  measles.  On  tracing  back  fourteen  days,  it  was  found  that 
he  passed  the  night  of  February  14th  shut  up  in  a  close  cabin  in  crossing 
from  Liverpool  to  Dublin;  he  returned  on  deck,  and  thought  he  had 
taken  cold  in  his  journey  home,  where  he  had  but  just  arrived  in  time 
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to  take  to  his  bed  on  the  evening  of  the  28th.  The  acoonnt  of  the  pre- 
vious attack  is  quite  clear  and  substantiated  by  family  memoranda 
written  at  the  time.  This  attack  is  in  no  way  shortened,  for  the  rash 
and  restlessness  continued  till  March  3rd,  and  the  fulness  of  throat 
and  of  the  glands  of  the  neck  till  the  6th ;  moreover,  three  weeks  after- 
wards, going  out  in  the  cold,  he  suffered  smart  fever  and  herpetic  catarrh 
on  March  21st  to  the  23rd. 

Most  important  of  the  inferences  from  these  are,  first,  that 
in  second  measles  whether  highly  or  slightly  modified,  the 
period  of  incubation  is  unaffected;  second,  that  the  stage 
of  invasion  is  more  abrupt,  in  each  of  these  two  instances  it 
is  shortened  to  two  days. 

Sometimes  the  ingress  of  measles  is  so  sudden  as  to  be 
unnoticed,  this  will  seldom  happen  in  more  than  one  of 
several  children  affected  at  the  same  time^  and  probably  in 
none  of  those  infected  from  the  exceptional  case,  so  that  all 
doubt  as  to  the  true  nature  of  the  disease  soon  vanishes. 
The  following  three  cases  bearing  upon  this  point  occurred 
in  the  family  of  our  most  accurately  observant  member. 

Case  46. — A  florid  healthy  girl,  aged  6  years,  has  the  rash  of  measles 
on  Febi*uary  4th,  with  no  obvious  evidence  of  previous  sickness,  not 
even  for  an  hour ;  there  are  two  other  children  at  home  with  her  who 
have  not  hitherto  been  segregated  by  day.  On  looking  back  a  fort- 
night it  was  found  that  these  children,  a  sister  one  year  older  and  a  bro- 
ther one  year  younger  than  this  little  girl,  all  carefully  withheld  from 
Christmas  parties,  had  been  taken  to  the  pantomime  on  January  21st 
and  to  a  circus  on  the  20th.  It  soon  became  evident  that,  with  the 
same  exposure,  the  sister  and  brother  had  not  taken  the  infection  at 
that  time ;  they  were  now  carefully  watched.  The  elder  girl  has  head- 
ache on  February  12th,  at  night  the  temperature  is  hi^h,  next  day  this 
is  normal,  but  is  raised  on  the  night  of  the  following  day  to  101  degs. ; 
it  continues  to  be  high  for  the  next  two  days  with  cough;  the  rash 
appears  on  the  evening  of  the  15th,  and  is  fuU  on  the  17th,  defervescence 
is  sudden  and  complete  on  the  1 8th.  The  little  boy  is  placed  under  ob- 
servation at  the  same  time.  A  slight  elevation  of  temperature  is  found 
on  the  night  of  February  1 2th,  next  day  there  is  cough;  some  spots  of 
measles  appear  at  noon  on  the  15th,  and  there  is  copious  rash  with  tem- 
perature of  103  degs.  at  night ;  on  the  16th  the  rash  and  all  the  symp- 
toms are  very  intense ;  on  the  17th  the  temperature  is  reduced  to  99^ 
degs.  in  the  morning  after  diarrhoea,  in  the  evening  it  is  raised  to  102^, 
with  a  trace  of  bronchitis  ;  next  day  this  disappears,  and  the  deferves- 
cence is  complete :  the  interval  for  the  last  two  cases  is  twelve  days. 

The  two  succeeding  cases  have  some  features  both  of 
resemblance  and  of  contrast  to  the  last ;  they  show  that  a 
long  interval  may  be  looked  for  after  a  limited  exposure,  and 
that  a  continuous  exposure  tends  to  shorten  the  interval. 

Cases  49  and  50. — Two  little  girls,  the  youngest,  aged  4^  years,  has 
the  rash  of  measles  on  Saturday,  March  8th  ;^  she  had  been  ailing  ail  the 
week,  and  had  seemed  dull  and  easily  tired  in  the  preceding  week ;  she 
had  been  with  her  sister  to  a  morning  performance  at  a  circus  much 
frequented  by  children  on  February  22nd.     The  elder  girl,  aged  10 
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OT-Jj  -yf  th^  t-iro  goM  to  sdac-cZ,  and  di^  tke  juiMgiA  is 
:^  varf  with  her  &' th*r,  wLo  croi  takes  her  fir  ker  walks, 
r^>  dctibt  renrucBj  as  to  ether  sDuices  of  iafectiaii; 
bdck  %  fortu^t  irrjm  ike  af.^pesnaiee  of  the  ndi  of 
t/nn^  m  to  this  risit  to  the  areas,  die  one  amufacmuBt  with 
which  thaie  children  had  been  indnlged.  An  iDnsSntioift  of 
what  is  noticeable  in  the  prerioas  cases  and  nrast  freqoently 
happen^  is  seen  in  onlj  one  of  these  dnldien  taking  die  dis- 
ease^ thongh  thej  both  had  the  same  or  nearfy  die  same  ex- 
{^/nure;  f'ortimately,  many  risks  of  this  kind  are  scaped. 
fow  soon  the  symptoms  dereloped  by  the  younger  aiuld 
(^m\d  have  imparted  infection  to  the  elder  is  nnoertain; 
allowing  fonr  days  for  the  period  of  infection  brfore  the  rash 
apjiears  as  the  limit,  then,  in  the  second  case,  the  rash  came 
on  the  twelfth  day,  bat  as  the  exposure  was  mnch  greater 
at  the  height  of  the  rash,  namely,  on  March  8tih,  and  the 
two  subsequent  days,  it  is  more  probable  that  in  this  second 
case  eight  days  only  snfficed  to  deyelope  the  disease,  and  of 
these  it  is  clear  that  the  first  four  days  were  without  signs 

of  illness. 

Guided  by  the  law  that  a  short  limited  exposure  to  the 
infection  of  measles  is  followed  by  a  longer  interval  before 
the  disease  appears  than  when  the  exposure  has  been  con- 
tinuouSi  we  infer  that  when  the  disease  is  of  unknown 
origin,  by  looking  back  a  fortnight  the  illness  can  be  traced 
to  its  Houroe,  but  that  where  there  is  free  communication 
with  those  already  ill,  the  malady  will  probably  be  developed 
in  loss  than  a  fortnight,  and  not  sooner  than  the  eighth  day 
fro»n  the  commencement  of  the  exposure.  The  next  cases 
arc  confirmatory  of  those  inferences. 
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Cases  51  and  52. — Two  children,  a  girl  and  a  boy,  aged  6  years  and  4 
years  respectively,  who,  with  one  exception,  had  certainly  not  met,  or 
mixed  with,  or  spoken  to,  any  other  children,  are  seized  with  measles  on 
March  25th,  and  have  the  full  rash  of  measles  on  the  26th ;  they  had 
some  catarrhal  symptoms  for  two  or  three  days,  attributed  to  change  of 
weather.  On  inquiry  as,  to  the  events  of  the  previous  fortnight,  it  ap- 
peared that  these  childiren  were  taken  to  a  friend's  house  in  London  to 
see  the  processional  eniry  of  the  Duchess  of  Edinburgh  on  March  12th ; 
a  person  had  been  ill  with  measles  in  this  house  a  fortnight  before,  and 
two  days  after,  some  children  resident  in  the  house,  who  were  in  close 
communication  with  these  two  during  the  two  or  three  hours  of  their 
stay,  became  seriously  ill  with  this  prevalent  complaint.  A  half-sister, 
aged  J  8  years,  comes  home  to  the  house  where  the  two  younger  children 
are  convalescent,  on  Wednesday,  April  1st,  associating  freely  with  them 
during  the  day ;  she  sickens,  and  is  chilly,  with  loss  of  appetite  on  the 
evening  of  Wednesday  the  8th ;  feels  ill  the  next  day;  has  some  spots  of 
measles  on  the  10th,  but  does  not  keep  her  bed  tiU  the  11th ;  the  rash 
was  at  its  height  on  the  12th. 

The  duration  of  personal  infection  after  measles^  is  pro- 
bably limited  to  three  weeks  from  the  time  of  the  eruption. 
Infection  is  evidently  as  intense  in  the  first  week  of  conva- 
lescence as  at  any  part  of  the  illness,  it  is  likely  to  be  con- 
siderable in  the  second,  and  may  persist  into  the  third 
week.  How  completely  this  danger  is  over  in  the  fourth 
week  is  shown  by  cases  24  and  25,  where  they  not  only 
mixed  closely  with  young  and  susceptible  children  of  their 
own  family,  but  were  also  taken  among  others  to  a  large 
establishment  on  the  Bay  of  Thanksgiving  at  St.  Paul  s, 
without  being  the  cause  of  illness.  The  following  case  gives 
a  further  reason  for  believing  infection  to  be  over  by  the 
end  of  the  third  week. 

Casb  64. — A  boy,  aged  9  years,  son  of  a  clergyman  in  the  country ; 
while  at  school,  sickens  for  measles,  on  Sunday,  December  7th,  1873. 
He  remains  away  from  home  at  Christmas,  as  lids  eight  brothers  and 
sisters,  four  older  and  four  younger  than  himself,  who  have  none  of  them 
had  measles,  are  all  at  home  for  the  holidays.  On  December  dOth, 
exactly  three  weeks  from  the  height  of  the  rash,  he  returns  to  his 
family,  mixing  with  the  other  children  freely  all  day.  He  has  a  separate 
bed-room ;  his  clothes  were  efficiently  exposed  to  the  fumes  of  burning 
sulphur,  and  he  himself  had  a  wash  with  carbolic  soap ;  no  one  took 
infection  from  him. 

This  closely  agrees  with  what  is  observed  of  small-pox, 
and  contrasts  markedly  with  what  will  afterwards  be  noticed 
of  scarlatina. 

After  exposure  to  the  infection  of  measles  the  signs  of 
illness  cannot  be  expected  to  appear  in  less  than  a  week, 
nor  will  more  than  a  fortnight  elapse  before  symptoms  suflfi- 
ciently  indicative  of  impending  danger  give  notice  that  the 
suspected  person  must  not  yet  be  allowed  to  mix  with  the 
susceptible.  Only  in  those  cases  complicated  with  hooping- 
cough,  when  the  general  symptoms  were  unusually  severe, 


428  INFECTION   IN    EPIDEMIC   DISEASE. 

did  the  kind  of  illness  remain  in  doubt  for  more  than  four- 
teen days.  In  the  one  uncomplicated  case  that  exceeded 
this  limits  signs  of  the  disease  on  the  fourteenth  day,  suffi- 
cient to  give  warning  of  the  impending  eruption,  were 
apparent  So  that  a  fortnight's  quarantine  after  exposure 
to  measles  will  suffice  to  prevent  unexpected  outbreaks  ; 
in  scarlet  fever,  even  a  shorter  quarantine  might  suffice, 
for  the  rule  for  measles  may  almost  be  reversed  in  this  case^ 
and  we  may  say,  that  if  the  disease  does  not  show  itself  in 
the  first  week,  or  by  the  eighth  day  after  exposure  to  infec- 
tion, it  probably  wUl  be  escaped  altogether. 

Fifty  of  the  cases  of  measles  afford  more  or  less  accurate 
data  for  fixing  the  incubation  period ;  the  disease  appeared 
in  only  eight  days  in  one  case,  ten  days  in  twelve  cases, 
twelve  days  in  seventeen  cases,  fourteen  days  in  sixteen 
cases,  fifteen  days  in  two  cases ;  once  in  sixteen,  and  once 
in  eighteen  days. 

In  thirty-eight  of  these  cases  the  exposure  to  infection 
was  either  prolonged  or  indefinite,  and  the  limits  of  the 
exposure  undetermined.  Of  these  cases  one  appeared  in 
eight  days,  twelve  in  ten  days,  ten  in  twelve  days,  twelve  in 
fourteen  days,  and  three  in  from  fifteen  to  eighteen  days. 

In  twelve  cases  the  period  of  incubation  was  accurately 
determined ;  of  these  five  occupied  twelve  days,  six  occupied 
fourteen  days,  and  one  occupied  sixteen  days.  This  case. 
No.  17,  was  from  a  single  exposure  of  short  duration  ;  the 
one  case  (No.  1)  of  shortest  interval  was  from  a  continuous 
exposure,  the  earliest  limit  of  which  is  fixed.  No  instance 
of  nine  days  interval  was  met  with.  There  may  be  a  doubt 
as  to  some  of  the  cases  occurring  on  the  eleventh  or  thir- 
teenth day;  the  two  cases  (16  and  17),  with  the  same 
exposure,  occur  on  the  fourteenth  and  sixteenth  days,  not 
on  the  fifteenth  day.  It  is  to  be  remarked  that  all  the 
intervals  of  ten  days  only  occur  among  the  less  precisely 
ascertained  instances.  This  lends  support  to  the  conclusion 
previously  stated,  that  the  infection  of  measles  is  most  com- 
monly communicated  while  in  the  catarrhal  stage  only,  and 
that  a  more  intimate  knowledge  of  the  ingress  in  these 
cases  would  transfer  them  to  swell  the  already  preponderat- 
ing balance  in  favour  of  according  a  twelve  or  fourteen-day 
incubation  period  to  measles.  In  the  essay  of  Dr.  Gregory, 
one  case  only  of  measles  is  referred  to,  where,  after  a  single 
exposure,  the  full  period  of  incubation  is  fourteen  days. 

Only  two  clear  cases  (44  and  45)  of  second  attacks  of 
neasles  have  come  under  notice  ;  most  of  the  so-called  cases 
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of  second  measles  are  attributable  to  epidemic  roseola 
(rotheln,  or  rubeola  notha  of  Babington),  the  rash  of  which, 
besides  having  some  features  distinct  from  measles,  occurs 
without  the  precedent  four  days  of  catarrhal  illness. 

Rubeola,  rosalia,  or  epidemic  roseola,  has  an  incubation 
period  of  from  eight  to  ten  or  fourteen  days,  closely  ap- 
proximating therefore  to  true  measles,  morbilli,  from  which  it 
is  really  distinct.  That  it  is  not  second  measles  is  well  illus- 
trated in  the  Cases  34,  85,  and  86  of  measles.  At  Christmas, 
1869,  these  children,  three  girls,  had  not  had  measles,  when 
two  elder  sisters,  who  had  had  measles  in  the  previous  year, 
have  this  rash,  and  communicate  it  to  them  ;  they  have  it  in 
as  characteristic  a  manner  as  the  elder  girls,  but  without 
seeming  to  be  at  all  more  ill  with  it.  Two  years  afterwards 
those  younger  girls  go  through  measles  without  any  modifi- 
cation. Case  1 :  The  eldest  girl,  a  weekly  boarder,  where 
one  of  the  school  girls,  usually  much  with  her,  had  a  rash, 
on  November  6th,  and  was  absent  a  week,  from  November 
22nd,  returns  home  on  November  27th  ;  next  day  she 
seemed  ill,  but  woke  up  lively  and  well  on  the  morning  of 
the  29th,  covered  with  this  rose  rash,  finer,  brighter  in 
colour,  less  raised  than  measles,  less  diffused  than  scarlet 
fever,  showing  clear  skin  between  the  spots ;  she  keeps  her 
bed  for  two  days,  and  gets  up  quite  well  on  December  1st. 
Case  2  :  Her  next  sister  sleeps  in  the  same  room,  and  lies 
near  to  her;  she  feels  heavy  and  amiss  on  December  13th  ; 
by  evening  she  has  the  rash,  and  goes  to  bed  earlier  than 
usual  that  evening,  but  not  until  she  had  spent  two  or  three 
hours  with  two  cousins  who  had  come  on  an  afternoon  visit. 
Case  3  :  The  elder  of  the  cousins  became  ill  on  Dec.  24th 
(on  which  day  she  kept  in  bed)  with  rash  on  the  chest  and 
arms  in  the  morning ;  by  evening  this  extended  to  the 
legs,  body,  and  face,  where  it  was  very  conspicuous  next 
day,  though  she  herself  felt  pretty  well  again.  Case  4  : 
The  younger,  sleeping  in  the  same  room  with  the  last  case, 
felt  sore  throat  on  January  3rd,  apd  had  the  rash  on  the 
4th,  just  ten  days  after  her  sister  was  in  bed  with  it. 

To  return  to  the  first  family :  the  youngest  of  those  who 
had  previously  had  measles,  slept  in  the  same  room  with 
the  two  elder  sisters,  but  at  a  little  distance  from  them ;  she. 
Case  5,  became  ill  on  December  22nd,  and  had  the  rash 
on  the  23rd,  also  ten  days  .after  the  second  sister's  illness. 
These  girls  mix  freely  during  the  day  with  the  three  younger 
sisters,  who  sleep  in  a  different  part  of  the  house,  and  who 
have  not  had  measles ;  each  one  of  these.  Cases  6-8,  has 
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the  rash  early  in  January,  or  after  another  interval  of  ten  or 
twelve  days,  without  seeming  to  be  at  all  more  ill  with  it 
than  those  who  had  previously  had  measles.  Three  years 
afterwards  these  same  children  take  measles,  and  the  elder 
girls  do  not. 

Gases  9  and  10. — A  girl^  aged  8  years,  attending  a  day  school,  is  very 
lively  and  well  on  June  5th,  wakes  up  next  morning  covered  with  crim- 
son spots ;  some  remain  sparsely  distributed  over  the  arms  and  legs  on 
the  7th,  but  she  is  otherwise  quite  well.  A  younger  sister,  sleeping 
with  her,  complains  of  her  throat  on  the  i4th,  but  soon  seems  well  again ; 
they  attend  school  together  for  a  few  days,  and  on  the  22nd  the  second 
girl  is  noticed  to  have  rose  spots  on  her  face  in  the  afternoon ;  small, 
isolated,  slightly  raised,  and  not  very  bright  spots  occur  on  the  cliest 
and  back  at  night.  Next  day  the  spots  on  the  face  form  rose-coloured 
patches,  not  crescentic ;  isolated,  slightly-raised  pink  spots  occur  on  the 
arms,  fewer  on  the  legs,  and  very  few  on  the  feet. 

These  two  cases  are  of  interest  as  neither  of  these  chil- 
dren had  had  measles.  About  three  months  afterwards  an 
elder  brother,  aged  thirteen.  Case  11,  who  had  measles 
some  two  years  before,  was  sent  home  from  school  covered 
with  a  rash  which,  with  apparent  reason,  was  considered 
to  be  measles,  for  the  eruption  was  very  abundant,  deep  in 
colour,  with  very  little  clear  skin  between  the  spots  :  an 
elevation  of  temperature  to  102'',  and  that  disagreeable 
odour,  on  entering  the  room  before  ventilation  had  been 
seen  to,  which  is  so  often  noticeable  in  that  disease.  Nei- 
ther of  the  sisters  took  any  illness,  though  they  were 
frequently  in  attendance  on  their  brother,  nor  did  three 
younger  children  who  were  kept  more  apart. 

In  a  family  of  four  children  (two  boys,  aged  nine  and 
eight  years,  and  two  girls,  of  seven  and  five),  the  elder  of 
the  two  girls,  while  absent  from  home,  has  rubeola ;  the 
others  escape.  Next  year  they  all  have  measles,  this  girl 
equally  with  the  others.  Early  in  the  following  year  the 
brothers  return  from  a  preparatory  school  with  rubeola,  and 
now  the  elder  girl  escapes,  bat  the  younger  one  takes  it  the 
week  after  the  boys  returned,  and  has  sore  throat  and 
considerable  hoarseness  of  voice. 

Gases  16  to  ^1. — A  boy  at  home  for  the  Easter  holiday s«  complains  on 
April  2nd,  1869,  of  being  tired,  and  next  day  has  rash ;  he  was  secluded 
for  two  days,  and  then,  on  April  4th  and  ^terwards,  joined  his  family, 
seeing  much  of  two  elder  sisters  about  his  own  age.  On  April  18th 
both  those  girls  had  the  rash  after  complaining  of  giddiness  and  of  feeling 
tired  the  night  before  the  eruption.  One  of  them  had  left  home  on  the 
15th,  and  communicated  the  complaint  to  two  cousins  who  had  previonsly 
had  measles.  A  younger  sister,  not  quite  three  years  old,  who  associated 
less  with  the  elder  children,  had  well-marked  rash  on  the  2fHih,  with  but 
little  coryza  and  less-marked  symptoms  of  iUness  than  the  others,  though 
they  had  had  measles,  and  she  had  not. 
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The  time  of  incubation  cannot  be  fixed  in  this  series  of 

cases^  because  the  exposure  was  continuous.     One  of  the 

girls  leaves  home  ten  days  after  the  brother  joins  them. 

Had  she  been  separated  from  that  time,  before  visiting  her 

cousins,  she,  in  all    probability,  would  not   have    carried 

infection  to  them,  though  less  than  a  fortnight^s  quarantine 

would  have  been  as  uncertain  against  this  disease  as  in 

preventing  the  communication  of  measles. 

Case  22.— A  young  man,  W,  F.,  aged  18  years,  in  bnsinees  in  the  city 
(soarce  of  infection  unknown),  while  training  for  athletics,  becomes  easily 
tired  in  the  evening  of  May  6th ;  next  day  he  is  better,  but  has  headache 
and  sickness  the  day  after,  the  8th.  On  the  10th  he  faints  during  a  foot 
race,  but  was  able  to  resume  his  duties  on  the  12th,  and  continued  at 
the  office  until  the  17th.  The  rash  appears  on  the  18th  ;  he  has  a  week's 
rest  at  home ;  he  returns  to  his  duties  on  the  26th.  On  the  evening  of 
the  Slst  one  of  the  clerks  in  the  same  office  complains  of  fatigue,  and 
next  day  has  the  rash.  Another  clerk,  quite  well  on  June  3rd,  hau  the 
rash  on  the  4th. 

There  may  have  been  some  common  source  of  infection 
for  these  cases,  otherwise  the  two  clerks  may  either  have 
taken  infection  from  W.  P.  on  his  return  to  them,  if  the 
incubation  period  can  be  as  little  as  from  five  to  seven 
days,  or,  as  seems  more  probable,  they  took  infection  from 
him  on  May  17th,  before  the  appearance  of  the  rash,  with 
an  incubation  period  of  from  fourteen  to  seventeen  days. 
In  the  next  case  there  is  no  such  uncertainty. 

Casb  24. — A  sister  by  marriage,  in  the  same  house,  but  not  much  with 
W.  F.  till  the  latter  part  of  the  week  that  he  remained  at  home,  removes 
to  another  part  of  London  the  week  after.  May  3l8t,  and  has  the  rash  on 
June  8th.  She  felt  tired  only  the  day  before,  but  on  the  appearance  of 
the  eruption  there  was  neither  acceleration  of  pulse  nor  rise  of  temper- 
ature ;  nor  was  this  the  first  time  of  her  having  a  rash,  believed  to  be 
identical*  she  having  previously  gone  through  both  scarlet  fever  and 
measles. 

Cases  25  to  30. — At  a  ladies'  school  of  the  highest  class,  with  thirty 
boarders,  a  few  g^ls  from  the  neighbourhood  are  admitted  to  some  of 
the  classes;  on  Monday,  March  30th,  a  day  pupil  was  noticed  about 
noon  to  have  some  spots  on  her  face  and  went  home ;  next  day  she  was 
excused  attendance  because  of  a  rash,  nor  did  she  return.  On  April 
12th,  one  girl  shows  similar  spots  on  the  face ;  this  was  not  thought 
much  of  until  the  next  day,  Monday,  the  13th,  exactly  a  fortnight  after 
the  day  pupil  left.  Two  other  girls  have  also  spots  on  the  face,  and  the 
one  first  to  show  this  has  a  decided  eruption ;  two  of  these  girls  had 
slight  headache  with  some  tenderness  of  throat,  and  of  some  small 
glands  on  each  side  of  the  neck — one  had  no  previous  symptom.  On 
each  of  the  three  following  days  one  fresh  case  occurs,  some  having  had 
similar  sensations  to  the  first  two  oases,  also  dating  from  Sunday  the 
12th ;  none  of  these  had  either  coryza  or  cough ;  all  these  six  girls  had 
had  measles  from  two  to  twelve  years  previously ;  in  none  was  there  any 
feeling  of  illness  after  the  appearance  of  the  rash.  The  longest  period  of 
incubation  was  here  seventeen  days.  As  some  of  the  girls  were  sent  home, 
a  longer  interval  may  possibly  occur  in  other  cases.  Those  who  took 
the  complaint  were  not  specially  in  contact  with  the  original  case,  and 
in  only  one  could  any  preoisponent  vartation  of  health  be  traced. 
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In  half  these  cases  of  rubeola  an  incubation  period  of 
from  ten  to  fourteen  days  is  accurately  determined  :  clearly 
as  they  all  are  distinguishable  from  second  measles  this 
similarity  of  development  affords  another  sign  of  their  near 
affinity.  It  is  remarkable  that^  while  only  in  our  own  day, 
by  our  first  President,  Dr.  Babington,  the  separation  of 
this  exanthem  from  measles  has  been  indicated ;  already 
the  differentiation  from  scarlatina^  by  its  long  period  of  in- 
cubation, had  been  made  by  Dr.  Maton  in  the  year  1814, 
and  published  in  the  fifth  volume  of  the  Transactions  of  the 
Royal  College  of  Physicians.  Bight  cases  from  one  family 
are  given  ;  the  latent  period  varied  from  seventeen  to 
twenty- one  days. 

The  two  other  diseases  now  to  be  noticed  of  the  first 
group,  varicella  and  mumps,  correspond  with  measles  in 
never  appearing  till  after  a  week's  interval ;  they  probably 
require  a  longer  quarantine,  which,  for  the  latter  disease, 
must  be  extended  to  three  weeks. 

Varicella,  or  chicken  pox,  has  an  incubation  period  of 
rather  less  duration,  subject  to  the  same  variations,  as 
measles.  The  following  ten  cases  give  an  interval  of  from 
ten  to  twelve  days  for  incubation.  This  was  prolonpred  to 
fifteen  days  in  Case  5,  where  the  infection  was  from  a  limited 
and  not  very  certain  source,  and  to  sixteen  days  in  one  of 
the  three  supplementary  cases,  which  were  complicated 
with  hooping-cough. 

Cass  1. — A  g^l,  a^ed  7  years,  who  attends  a  day  school,  is  noticed  to 
have  a  spot  on  the  lip  on  May  30th,  and  next  day,  other  spots  recognised 
as  those  of  yaricella ;  she  remains  at  home,  is  febrile  at  night,  with  full 
eruption  next  day ;  the  height  of  the  disease  was  on  June  Ist  and  2nd4 
when  she  remained  in  bed. 

Case  2. — A.  yonnger  brother  of  the  above,  occupying  the  same  bed- 
room, is  ill  with  chicken-pox  on  June  12th ;  ten  days  after  his  sister's 
illness  was  at  its  height. 

Cases  8  and  4. — Two  elder  brothers  of  the  above  have  the  disease  on 
June  18th.     The  interval  in  these  cases  was  probably  twelve  days. 

Case  5. — A  girl,  aged  8  years  nearly,  is  visited  by  a  nurse  att«ndiii^ 
upon  a  child  with  chicken-pox  on  the  last,  or  last  day  but  one,  of  Novem- 
ber. On  December  14th  this  little  girl  has  sig^s  of  chicken-pox^  woU 
marked  on  December  16th.     A  possible  interval  of  sixteen  days. 

Case  6. — A  boy,  aged  7  years,  brother  of  the  above,  at  home  with  her. 
is  taken  ill  on  December  27th,  with  full  eruption  on  the  28th. 

Case  7. — A  boy,  aged  5  years,  of  the  same  family,  absent  during  the 
illness  of  his  brother  and  sister,  is  brought  home  to  them  on  Jannary 
12th,  because  a  child  in  the  same  room  where  he  is  staying  has  chicken- 
pox  ;  he  begins  to  be  ill  on  the  2 1st,  with  the  full  eruption  of  chicken- 
pox  on  the  22nd  and  28rd.    Ten  days'  interval. 

Case  8. — A  boy,  aged  7  years,  returning  home  from  a  visit  on  January 
6th,  sickens  tor  chi(£en-pox  on  April  18th,  and  is  ill  with  it  on  the  14tn 
and  15th. 

Cases  9  and  10. — Two  elder  brothers  return  home  from  school  on  Apiril 
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JOtb,  and  are  much  with  their  younger  hrother  up  to  the  time  of  his 
illness ;  both  show  slight  signs  of  the  disease  on  the  23rd ;  the  younger 
of  the  two  has  high  fever  and  full  eruption  on  the  26th,  and  is  some 
time  before  he  recovers.  The  eldest,  aged  16  years,  who  is  known  to 
have  had  this  complaint  in  infancy,  shows  signs  of  rash  on  the  same 
day,  but  the  spots  do  not  become  vescicular ;  they  are  most  numerous 
on  the  exposed  parts  of  the  body,  namely  the  face  and  hands,  appearing 
first  around  some  recent  scratches  on  the  wrist ;  further  rounded  red 
spots,  slightly  raised,  show  themselves  on  the  second  day,  but  there  is 
no  fever,  and  the  spots  fade  on  the  third  and  fourth  days  without  any  of 
them  producing  pustules  or  even  vescicles. 

YabicbiiLA  with  Hoopino-couoh. — A  boy,  aged  5^  years,  at  a  day 
school,  where  there  is  both  hooping-cough  and  varicella,  after  a  slight 
cough,  barely  exciting  suspicion,  stays  at  home  on  March  8th  with  spots 
of  varicella,  which  are  full  on  the  9th  and  10th;  finding  on  the  1 1th 
he  is  not  very  ill,  he  is  sent  to  school  in  the  following  week ;  a  week 
afterwards  (a  fortnight  after  the  eruption^,  on  the  25th,  his  cough  again 
becomes  frequent,  and  is  very  severe,  witn  illness  characteristic  of  hoop- 
ing-cough on  the  31st;  this  continues  for  three  weeks,  when  the  febrile 
disturbance  terminated  with  the  formation  of  pus  in  an  old  psoas  abs- 
cess, the  cough  continuing  to  be  spasmodic,  but  not  very  severe,  for 
more  than  another  month.     Vide  case  27  of  measles. 

Casb  12. — A  younger  brother,  2  years  of  age,  has  febrile  disturbance 
attributable  to  the  ingress  of  hooping-cough ;  during  the  week  that  the 
elder  one  is  at  home  with  varicella  this  febrile  disturbance  suddenly  sub- 
sides on  March  20th ;  there  was  a  great  diminution,  both  of  gastric  and 
pulmonary  irritation  on  the  24th,  and,  on  the  26th,  the  spots  of  varicella 
appeared  in  great  numbers  with  the  ordinary  febrile  disturbance,  which 
however  did  not  subside  as  quickly  as  usual,  and,  on  April  1st,  he  had 
a  temperature  of  lOO*'  4',  the  crusted  spots  of  the  varicella  still  very 
numerous,  and  the  hooping-cough  more  marked  than  before,  accompa- 
nied with  vomiting.  Here  the  presence  of  hooping-cough  had  pro- 
longed the  incubation  period  of  varicella  to  nearly  its  extreme  limit, 
viz.,  fifteen  or  sixteen  days;  the  varicella  had  intercepted  the  course 
Cf  the  hooping-cough  for  a  week  or  more,  and  in  all  probability  modified 
its  subsequent  course,  for  the  child,  though  delicate,  made  a  good  reco- 
very, and  had  less  trouble  from  the  cough  than  either  of  the  others  in 
this  family.    This  boy  is  case  28  of  measles. 

An  infant  at  the  breast,  a  girl,  aged  4  months,  who  was  about  to  be 
vaccinated,  had  this  operation  delayed  until  March  Slst,  because  of  vari- 
cella, which  appeared  on  March  22nd,  ten  days  after  the  elder  boy's  ill- 
ness. The  day  before  the  varicella  showed  itself,  the  mother  feared  that 
she  had  either  taken  cold  or  that  hooping-cough  might  be  threatening  ; 
a  similar  fear  was  expressed  on  the  day  before  vaccination,  but  on  that 
day  there  was  no  indication  of  illness  sufficient  to  warrant  a  further  delay. 
The  vaccination  took  readily,  the  vesicles  were  mature  on  the  eighth 
day,  with  areola  on  the  ninth,  when  the  progress  was  somewhat  checked ; 
previously  it  had  been  slightly  accelerated,  the  febrile  action  of  the 
seventh  day  bein^  rather  in  excess  of  what  is  usually  met  with,  and 
now  a  couffh,  noticed  from  the  day  after  the  vaccination,  became  sus- 
piciously like  hooping  cough.  The  subsidence  of  temperature  noticed 
in  vaccinia  upon  the  formation  of  the  areola  was  not  so  marked  as 
usual;  on  April  10th  there  was  still  redness  of  the  arm ;  this  was  less  on 
the  14th,  and  the  febrile  disturbance  had  subsided.  There  were  no  pul- 
monary rdles,  and  the  child  seemed  well,  except  for  some  fits  of  cough, 
with  coryza;  during  this  week  the  cough  became  very  violent.  On 
April  24th  sickness  followed  the  cough,  and  the  act  of  sucking  excited  it ; 
the  crusts  of  vaccinia  had  not  separated.  The  child  became  thin  and 
ill,  with  more  than  one  complication,  to  give  rise  to  anxiety  which  was 
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not  at  an  end  until  the  middle  of  May,  when  a  succeesion  of  small  boiUi 
appeared  under  and  near  the  vaccination  marks.    . 

The  eldest  boy  in  this  family  who  had  hooping-cough  with 
nieasles  (case  26  of  measles)^  now  escaped. 

Mumps  has  fourteen  days  of  incubation,  which,  may  be 
extended  to  three  weeks ;  twenty-two  days  being  the  longest 
period  that  has  come  under  my  observation.  The  boy  (aged 
12  years,  case  10  of  measles),  who  must  have  contracted 
both  measles  and  mumps  at  school  before  he  left  on  March 
20th,  has  signs  of  mumps  on  April  9th,  exactly  three  weeks 
afterwards,  and  ten  days  after  the  rash  of  measles ;  he  was 
removed  on  March  30th  to  a  house  where  there  were  four 
children  who  had  had  measles  but  not  mumps.  They  all 
four  have  mumps  from  the  23rd  to  the  25th  of  April,  the 
shortest  interval  being  fourteen  days.  Six  cases  in  another 
family  give  an  interval  of  from  nineteen  to  twenty-four  days. 
A  boy,  aged  8  years,  attending  a  day  school,  who  had  not 
seemed  very  well  for  a  week,  has  stiff  neck  on  March  20th, 
1870,  and  next  day  is  febrile,  with  parotitis.  His  next 
younger  brother  and  the  nurse  have  mumps  on  April  8th  ; 
eighteen  days.  Two  sisters  sicken  on  April  9th  and  10th ; 
the  mother  on  the  12  th,  and  an  infant  (whose  case  is  pub- 
lished)* on  April  14th. 

Four  cases  (13  to  16),  in  another  family,  are  these:  a  boy 
is  sent  home  from  school  unwell  on  March  11th,  next  day  he 
is  found  to  have  mumps ;  on  the  14th,  a  brother  and  sister, 
separated  from  him  the  day  before,  are  sent  to  different 
houses,  they  remain  free  from  symptoms  till  the  25th,  when 
the  girl  complains  of  stiffness  in  the  neck  while  eating  her 
dinner,  and  next  day  has  obvious  mumps,  thirteen  days  after 
the  separation.  The  younger  boy  (case  14)  has  no  disturb- 
ance of  health  until  April  2nd,  he  was  sent  home  on  April 
Srd,  and  next  day,  exactly  three  weeks  from  his  leaving 
home,  the  parotids  are  swollen  and  the  disease  established. 
Three  weeks  after  this  a  servant  in  the  house  (case  17) 
is  taken  with  the  disease  on  April  25th. 

Where  children  are  exposed  to  the  infection  of  both  mumps 
and  measles  at  the  same  time,  the  measles,  even  if  delayed  in 
its  development,  will  always  precede  the  mumps, though  some 
of  the  initiatory  stages  of  mumps  would  seem  to  have  been 
accomplished  in  the  meanwhile,  for  it  is  only  nine  or  ten  days 
after  measles  that  the  mumps  appear,  instead  of  after  a  fort- 
night, which  is  the  shortest  period  of  incubation  for  mumps  ; 

*  Temperature  Observations.   J.  and  A..  Charchill.    London.    1871.    P.O. 
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or  after  three  weeks,  at  which  interval  hooping-cough  is 
generally  found  to  follow  measles.  In  hooping-cough  follow- 
ing measles,  it  frequently  happens  that  the  measles  only  is 
communicated  while  at  its  height,  (for  there  is  reason  to 
believe  that  in  early  convalescence  from  measles,  or  especially 
if  measles  have  followed  hooping-cough,  that  both  may  be 
communicated),  so  where  mumps  and  measles  have  been 
taken  together,  it  may  happen  that  measles  only  was  com- 
municated as  in  the  following  instance  (cases  18  and  19)  : — 
Two  boys  attended  a  day  school  last  spring,  where  cases 
both  of  mumps  and  of  measles  had  recently  occurred  ;  the 
elder  of  these  boys  has  to  remain  away  for  a  week  from 
illness,  sufficiently  severe  but  of  no  marked  type;  the  younger 
continues  to  attend  the  school  till  at  the  end  of  the  week 
he  has  the  catarrhal  symptoms  of  measles ;  both  boys  have 
the  rash  of  measles  together,  and  a  younger  brother,  who 
does  not  go  to  school,  is  allowed  to  remain  in  the  same  room 
with  them,  and  indeed  has  been  sleeping  in  the  room  with 
the  elder  all  the  week,  the  youngest  boy  is  just  beginning 
with  the  catarrhal  stage  of  measles  when  the  eldest  shows 
signs  of  mumps,  and  two  days  afterwards  the  second  boy  has 
mumps ;  the  youngest  was  removed  to  another  room  as  soon 
as  he  became  ill,  and  did  not  afterwards  take  mumps. 

Case  20. — A  lad,  aged  15  years,  lefb  school  on  December  I7tli  (one  of 
his  schoolfellows  with  whom  he  associated  began  with  mumps  the  day 
before) ;  he  has  no  feeling  of  illness  until  December  24th,  when  he  was 
restless  at  night,  next  morning  he  vomited,  and  then  felt  better ;  on  the 
26th  he  was  able  to  skate  though  easily  tired ;  he  came  to  London  on 
December  28th  on  a  visit,  and  was  noticed  not  to  be  looking  well ;  he 
felt  and  looked  better  on  the  30th,  except  for  some  swelling  under  the 
right  ear  ;  there  was  increased  swelling  with  pain  and  illness,  next  day, 
December  31st.  The  submaxillaries  were  swollen  on  January  5th,  the 
lefb  parotid  on  the  7th,  and  he  was  well  again,  except  for  almost  imper- 
ceptible swelling  of  the  parotids,  on  the  12th.  For  the  latent  period  and 
the  stage  of  invasion,  each  a  week. 

Six  schoolfellows  who  lefb  school  on  the  same  day  had 
mumps  about  the  same  time — all  early  in  the  new  year — 
between  a  fortnight  and  three  weeks  after  exposure.  In 
this  case  the  disease  cannot  be  said  to  have  begun  until  the 
fourteenth  day  after  leaving,  viz.,  on  the  30th  of  December ; 
tlie  sickness  on  the  25th  probably  marks  the  commencement 
of  the  invasion  period,  occupying  exactly  six  days,  thus 
leaving  eight  days  for  the  period  of  latency  which  other 
cases  show  may  in  this  complpint  be  easily  extended.  In- 
fection can  hardly  be  said  to  have  begun  in  this  case  until 
the  first  local  signs  (which  in  other  instances  are  shown  to 
follow  very  quickly  upon  the  first  progressive  elevation  of 

F  p  2 
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temperature)  were  perceptible.  Five  children  were  at  home 
with,  him  from  December  17th  to  28th,  none  of  whom  took 
the  disease ;  be  returned  home  also  after  a  fortnight's  qua- 
rantine^ and  did  not  communicate  it  to  others.  Case  14 
shows  that  for  preventive  quarantine,  where  it  is  doubtful 
whether  the  poison  of  mumps  has  been  received,  fully  three 
weeks  must  be  allowed;  here,  again,  a  short  limited  ex- 
posure  with  complete  separation  does  not,  any  more  than 
in  measles,  serve  to  mark  the  shortest  incubation  period, 
but  may,  in  fact,  be  followed  by  a  longer  interval  of  free- 
dom from  all  signs  of  the  disease  than  when  the  exposure 
has  been  more  complete  and  continuous. 

The  close  parallelism  between  the  ingression  of  the 
diseases  hitherto  considered,  is  worth  notice ;  an  initial 
fever  generally  marks  the  invasion  period ;  this,  in  measles, 
is  often  to  a  considerable  degree,  sometimes  nearly  equal, 
but  never  quite,  to  what  takes  place  at  the  acme  just  before 
the  eruption  ;  at  others  it  is  either  less  obvious,  or  attention 
is  withdrawn  from  this  part  of  the  illness  by  the  temporary 
depression  of  temperature  that  follows  it.  This,  however, 
has  but  little  practical  importance,  for  it  is  not  until 
progressive  febrile  disturbance,  easily  recognised  by  the 
thermometer,  marks  the  real  beginning  of  the  disease  that 
infection  begins.  This  usually  is  four  days  before  the  erup- 
tions of  small-pox  and  of  measles  (probably  not  so  long 
before  mumps),  and  only  one,  or  at  most  two,  days  before 
the  specific  indications  of  chicken-pox,  and  rubeola. 

Hooping-cough  may  be  considered  at  the  end  of  this 
group,  though  many  of  its  aflSnities  are  with  disease  of  the 
other  class.  Facts  are  wanting  to  show  what  is  the  period 
of  incubation;  this  stage  being  frequently  prolonged  or 
overlooked,  is  one  great  cause  of  the  extensive  spread  of 
this  disease,  for  it  is  quite  as  infectious  in  the  early  catar- 
rhal stage  as  when  the  hoop  is  developed. 

That  the  incubation  period  of  hooping-cough  may  be  a 
short  one  is  shown  by  a  case  previously  published,*  where 
a  girl,  aged  12  years,  is  brought  home  to  a  family  with  hoop- 
ing-cough on  July  25th,  has  spasmodic  cough  on  the  30th, 
with  bronchial  rales  and  the  hoop  on  August  2nd,  the  eighth 
day  after ;  it  is  rai*e  to  meet  with  the  hoop  until  the  second 
week,  but  not,  I  believe,  to  find  evidence  of  the  disease 
within  a  week  of  exposure.  Where  separation  is  effected, 
more  than  a  week  must  be  allowed  for  quarantine  purposes ; 

*  Infantile  Temperatures.   J.  and  A.  Churchill.    London.    1869.  P.  26. 
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this  is  illustrated  by  the  following  case  which  also  shows  that 
hooping  cough  is  infectious  in  its  earliest  stages  before  the 
hoop  is  developed.  The  younger  children  of  a  family  in  the 
north-west  of  London  associate  with  another  family  in  the 
Square  Gardens,  who,  after  an  absence  from  home,  return 
from  the  seaside  at  the  end  of  August  with  hooping-cough  ; 
after  September  2nd  there  is  no  further  communication 
between  the  families,  but  during  the  week  one  child,  a  boy, 
aged  6  years,  has  a  cough,  which  by  September  7th  becomes 
frequent.  An  elder  sister,  aged  15  years,  who  is  a  good  deal 
with  this  boy,  but  had  not  been  in  the  Square  Gardens,  is  sent 
from  home  to  escape  the  cough  on  September  9th.  During 
the  next  few  days  all  the  younger  children  begin  to  cough, 
but  letters  from  the  elder  state  that  she  has  escaped  and  is 
quite  well ;  this  is  considered  to  be  most  fortunate,  as  the 
aunt  at  whose  house  she  is  visiting  has  an  only  daughter,  8 
years  old,  who  has  always  been  considered  delicate,  and  who  is 
watched  with  care.  On  September  13th  the  elder  girl  first 
makes  mention  of  a  cough,  she  afterwards  describes  this 
as  "  fidgetting,*^  and  complains  that  she  could  not  sleep  at 
night.  On  the  19th  she  is  seen  by  the  doctor,  who  is  unable 
to  recognise  any  of  the  distinctive  signs  of  hooping-cough ; 
next  day  and  the  day  after  more  violent  paroxysms  of  cough 
leave  him  in  no  doubt  as  to  its  nature,  though  she  felt  better 
herself  and  was  able  to  sleep  when  the  paroxysm  of  cough 
was  over.  The  cousin,  who  had  never  occupied  the  same 
room  at  night,  was  now  kept  more  apart  during  the  day,  but 
it  was  too  late;  a  short  irritative  cough  commenced,  and  by  the 
end  of  the  week  she  becomes  languid,  and  is  soon  prostrate 
and  febrile.  The  character  of  the  cough  was  quite  pro- 
nounced by  September  30th,  and  was  afterwards  very  severe. 
A  serious  illness  continued  till  October  16th. 

The  infection  of  hooping-cough  can  be  conveyed  :  a  stout 
boy,  2  years  old,  quite  well  except  for  cutting  the  two  last 
molars,  is  visited  by  some  friends  on  November  20th,  who 
have  a  child  at  home  with  hooping  cough ;  this  boy  coughs  on 
November  24th,  and  is  seriously  ill  with  lobular  pneumonia 
the  last  three  days  of  November  and  the  first  two  of  Decem- 
ber. On  December  8th  there  is  no  pulmonary  mischief, 
but  he  has  short  cough,  worse  at  night,  with  thin  loose  secre- 
tion, and  hoops  on  December  15th. 

Gases  of  hooping-cough  published  at  pp.  40  to  52  of  my 
"  Temperature  Observations  in  the  Diseases  of  Children,^'* 

*  J.  and  A.  CliurchiU.     London.     1871. 
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and  others  that  need  not  now  be  detailed^  give  generally  a 
week  for  incubation,  and  a  week  or  rather  more  for  the  febrile 
or  catarrhal  stage,  so  that  the  hoop  is  seldom  developed  until 
after  a  fortnight  from  exposure.  In  the  course  of  hooping- 
cough  an  intercurrent  inflammation  often  gtops  the  hoop,  a 
fact  impressed  into  the  service  of  various  theories  ;  Buch 
accidents  certainly  interrupt  and  probably  delay  the  ordinary- 
course  of  the  disease;  what  often  happens  in  the  more 
advanced  stages  of  the  disease  sometimes  occurs  at  the  com- 
mencement, as  in  the  last  case  given,  when  pneumonia  occu- 
pying five  days  of  the  ingress,  the  hoop  instead  of  appearing 
on  the  first  week  of  December,  was  delayed  till  the 
20th,  and  this  is  frequently  found  to  be  the  case  from  much 
slighter  causes.  If  such  prolonged  intervals  are  to  be  con- 
sidered as  "incubation  pieriod'^  then  is  hooping-cough 
closely  approximated  to  the  diseases  previously  treated  of, 
and  it  may  be  concluded  for  all  lessons  of  practical  precau- 
tion, as  in  those  cases,  bo  here,  that  if  a  child  has  been 
exposed  to  infection,  a  fortnight  may  elapse  before  the 
symptoms  of  illness  are  declared,  nor  can  such  child  be  con- 
sidered free  from  the  chance  of  conveying  infection  until 
after  three  weeks.  On  the  other  hand,  while  it  is  probable 
that  small-pox  could  hardly  be  communicated  for  the  first 
eight  or  ten  days  from  exposure,  or  mumps  for  nearly  a  fort- 
night, hooping-cough  has  the  dangerous  prerogative  of 
being  communicable  from  the  earliest  symptoms  that  may 
appear  within  three  days  of  infection,  as  well  as  by  the  later 
manifestation  of  the  disease,  that  may  be  delayed  if  not  in- 
definitely, at  least  for  two,  and  perhaps  even  for  three  months. 

The  poison  of  hooping-cough,  like  that  of  scarlet-fever 
and  others,  may  be  intensified  both  by  the  re-infection  of 
those  in  certain  states  of  weak  health,  or  by  being  concen- 
trated where  several  sufierers  are  congregated  or  kept  too 
much  confined  either  in  small  rooms  or  else  in  the  same 
room.  A  case  is  given  at  p.  43  of  my  Tern/peratwre  Obser" 
vationSy  where  a  child  was  in  considerable  danger  until 
removed  from  the  room  where  another  was  ill. 

Fatal  consequences  resulted  in  the  following  case  from 
this  cause,  further  intensified  by  allowing  the  dead  child  to 
remain  in  the  dwelling  ; — A  girl,  2  years  old,  while  teething, 
has  a  cough,  at  first  attributed  to  that  cause,  but  suspected 
to  be  hooping-cough  on  February  2nd,  and  recognised  as 
such  on  the  10th  of  February,  when  a  brother,  4J  years  old, 
occupying  the  same  room,  has  a  similar  cough.  On  this  day 
the  mother  gives  birth  to  an  infant,  who,  thriving  very  well 
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for  the  first  week^  after  that  is  noticed  to  pine  and  have 
diflScuUy  in  taking  the  breast — there  is  no  doubt  of  the  infant 
having  hooping-cough,  on  the  24th  of  February,  it  was  sick 
-with  its  cough,  and  before  the  end  of  another  week  could 
hanfijr  sttck^  as  the  first  touch  of  fluid  in  the  fauces  induced 
violent  spasm.  On  Marck  1st  the  infant  dies ;  at  this  time 
the  little  girl's  oough  was  improving  greatly,  and  though  the 
boy^s  cough  was  violent  he  was  otherwise  doing  well,  and 
had  a  strong  well-formed  chest.  Instead  of  the  infant 
receiving  prompt  burial  it  remained  in  the  room,  there  were 
but  two  on  one  floor  occupied  by  the  family,  until  March 
8th,  when,  in  spite  of  chlorine  and  other  disinfectants,  an 
ofiensive  atmosphere  was  induced.  On  March  10th  the 
boy^s  cough  had  increased,  the  fauces  became  red  and 
irritable,  there  was  viscid  phlegm  in  the  mouth  and  difficulty 
of  taking  food ;  on  the  17th  he  had  dysuria,  with  marked 
pyrexia,  afterwards  convulsions,  and  death  on  the  24th  of 
March.  The  girl^s  cough  was  also  increased  at  the  same 
time,  but  her  health  improved  by  the  end  of  the  month,  and 
after  April  2nd  her  convalescence  progressed  rapidly. 

A  frequent  mode  by  which  the  poison  of  hooping-cough 
spreads,  is  by  persons  who  have  previously  had  the  com*- 
plaint,  while  much  with  the  sick,  suffering  a  second  attack 
in  a  modified  form,  which,  by  not  exciting  alarm,  leads  to 
neglect  of  the  requisite  precautions  against  conveying  in- 
fection. Fomites  readily  attach  themselves  to  surfaces, 
whether  articles  used  by  the  sick  or  near  them,  and  to  the 
clothes  of  attendants;  these  infecting  particles,  probably 
minute  solids,  cannot  be  wafted  far,  they  may  be  carried  by 
the  healthy,  but  the  most  frequent  mode  of  diffusion  is  by 
Uberation  from  the  breath  of  the  sick. 

Scarlet-fever  is  the  typical  example  of  my  second  class 
of  infectious  diseases  to  which  these  latter  properties,  that 
are  also  attributable  to  hooping-cough,  belong.  The  incu- 
bation period  is  essentially  short,  and  may  be  very  short, 
even  to  a  few  hours,  the  more  usual  period  is  from  three  to 
five  days.  A  necessary  question  arises  as  to  how  long  may 
this  period  be  extended ;  the  longest  interval  I  have  met 
with  has  been  eight  days,  and  when  children  have  been 
removed  from  a  source  of  infection  if  any  have  taken  it  they 
will  most  probably  sicken  within  the  week.  This  also  is 
true  of  diphtheria,  of  which  several  instances  have  come  to 
my  notice. 

Scarlet  fever  is  not  so  infectious  during  the  first  day  or 
two  of  sore-throat  as  it  afterwards  becomes,  so  that  an  early 
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separation  gives  good  hopes  of  immunity,  especially  if  tlie 
exposure  has  not  been  at  very  close  quarters,  such,  as 
sleeping  in  the  same  bed ;  even  a  moderate  distance,  about 
two  yards,  between .  children's  beds,  is  some  safeguard. 
Persons  suffering  the  sore-throat,  so  often  experienced  by 
those  who,  having  previously  gone  through  the  disease,  are 
attending  upon  scarlet  fever,,  are  not  free  from  the  fear  of 
infecting  others :  an  instance  has  lately  come  under  notice 
where  a  nurse  had  such  a  sore-throat,  with  aching  of  limbs, 
and  only  a  slight  degree  of  fever,  enough,  however,  to 
oblige  her  to  go  home  for  two  or  three  days ;  her  husband, 
who  had  never  had  scarlet  fever,  takes  the  complaint  with 
great  severity. 

The  way  in  which  the  infection  of  scarlet  fever  clings  to 
surfaces  and  rooms  is  well  known,  it  may  thus  lie  dormant, 
as  in  the  case  of  small-pox,  for  months,  or  possibly  for  years. 
By  these  means  the  disease  may  unexpectedly  make  its 
appearance,  when  by  some  chance  a  debilitated  or  sascep- 
tible  person  is  confined  to  the  infected  chamber,  or  exposed 
to  slight  traces  of  infection  that  may  linger  on  clothing. 
The  latter  cause  is  illustrated  by  two  cases  occurring  on 
board  ship,  published  in  the  Lancet,  September  3rd,  1864, 

6.  279,  by  Dr.  W.  M.  Saunders,  R.N.  A  naval  cadet  of 
[.M.S.  North  Star,  has  symptoms  of  scarlet  fever  on  Feb- 
ruary 21st,  1842 ;  the  ship  left  Madeira,  the  last  land 
touched,  on  1st  of  January,  where  the  lad  visited  at  a  house 
wherein  some  children  had  recently  had  scarlatina.  '^The 
clothes  which  he  wore  at  Madeira  were  most  probably  worn 
on  each  Sunday  duriug  the  voyage.*' 

A  midshipman  of  H.M.S.  Shannon  was  put  on  the  sick 
list  2nd  May,  1857,  for  a  wound  of  the  foot ;.  on  the  7th  of 
May  he  was  attacked  with  febrile  symptoms  which  proved 
to  be  those  of  scarlatina.  The  ship  anchored  in  Simons  Bay, 
Cape  of  Good  Hope,  on  the  same  day,  not  having  commu- 
nicated with  the  shore,  or  with  any  vessel  since  leaving  Eng- 
land, on  the  25th  of  February.  The  Shannon  was  at  Ports- 
mouth, in  February,  1857,  when  some  children  near  this 
young  man^s  father's  house  at  Southsea,  had  scarlatina. 
Here,  although  the  infection  had  lain  dormant  for  nine 
weeks,  it  becomes  operative  in  the  usual  period  of  incubation, 
five  days,  after  a  susceptibility  is  induced  by  the  wound. 

An  instructive  instance  of  continuous  exposure  to  the 
poison  of  scarlet  fever  becoming  daugerous  only  upon  the 
receipt  of  an  injury  is  given  by  Mr.  Henry  Veasey,  of 
Woburn,    Bedfordshire,   in   the   British  Medical  Journal, 
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1869,  vol.  i,  p.  118.  A  servant,  aged  80,  in  a  family  where 
scarlatina  had  prevailed  two  months  previously,  with  desqua- 
mating convalescents  in  the  house,  but  no  new  cases  of 
fever  for  the  last  month,  cuts  the  knuckle  of  her  right 
middle  finger  against  a  child^s  broken  mug,  on  May  27th. 
The  wound  "was  contused  and  painful,  it  was  the  girl's 
menstrual  period.  She  is  sent  home  the  same  evening. 
Next  day  she  has  rigors  and  erysipelatous  swelling  of  the 
hand.  Her  illness  was  extreme  for  some  days.  On  the  fifth 
day.  May  31st,  there  was  sloughing  at  the  seat  of  injury, 
vesications  in  the  right  arm,  rash  on  the  neck,  chest,  and 
left  arm,  with  sore  throat,  full  rash,  and  all  the  characters  of 
scarlet  fever  well  marked  by  evening.  The  patient  re- 
covered ;  a  nurse  in  attendance  upon  her  at  the  height  of  the 
illness,  went  home  at  night,  and  on  June  3rd,  the  nurse's 
child,  aged  8  years,  had  sore  throat,  and  scarlatina  rash  well 
marked  on  thQ  three  subsequent  days. 

It  is  not  likely  that  the  poison  of  scarlatina  was  introduced 
only  by  the  wound  in  the  hand;  doubtless,  material  had 
already  been  received  sufficient  to  set  up  the  disease,  when 
the  accident  gave  it  a  starting  point.  The  first  evidence  of 
small-pox,  measles,  and  varicella  will  appear  at,  or  near 
a  recent  wound  or  abrasion  of  the  skin,  when  the  special 
infection  must  have  been  received  days  before  the  injury. 
Sir  James  Paget,  in  a  clinical  lecture,  gives  instances  of 
scarlet  fever  following  upon  surgical  operations ;  most  of 
these  are  from  the  nurse  having  introduced  the  infection  at 
the  time  of  the  operation,  or  soon  after,  the  disease  appear- 
ing at  a  time  closely  corresponding  to  the  ordinary  incuba- 
tion period  of  scarlet  fever.  In  one  case  of  lithotomy  in  a 
boy,  followed  first  by  scarlet  fever,  soon  after  that  by  hoop- 
ing cough,  this  probably  taken  during  convalescence,  there 
is  reason  to  believe  that  the  poison  of  scarlet  fever  had 
already  been  received  before  the  operation ;  the  first  signs 
of  scarlet  fever  gave  way  to  suppuration  from  the  wound, 
after  that  had  ceased  the  scarlet  fever  symptoms  returned 
and  went  through  their  full  course  after  a  fortnight^s  in- 
terruption j  how  long  such  an  interruption  and  delay  in  the 
development  of  scarlatina  may  be  prolonged  is  uncertain ; 
ten  or  twelve  days  would  be  a  short  time  to  allow  for  such 
a  possible  extension  of  the  incubation  period,  and  conse- 
quent quarantine  limit.  A  still  longer  time  would  seem 
possible  in  the  case  of  typhoid  fever  as  shown  by  the 
instance  presently  to  be  cited  from  the  experience  of  my 
friend  Mr.  Adams.     It  may  be  that  the  complications  of 
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intercurrent  disease^  by  interrupting  the  morbid  process  of 
scarlet  fever  in  their  midst,  tend  to  prolong  the  subsequent 
duration  of  infection  as  in  this  case  : 

Case  1.— A  girl,  aged  9  years,  probably  exposed,  to  scarlet  fever  on 
January  13th,  has  the  first  symptoms  on  the  14th ;  on  the  next  two  days 
there  is  deliriam  and  a  full  eraption,  this  subsides  on  the  19th,  when 
articular  rheumatism  began.  Pericarditis,  with  effusion,  existed  as  a 
serious  complication  from  January  24th  to  February  10th;  there  was 
then  some  otitis  and  paralysis  of  the  palate,  and  afterwards  of  the  ab- 
dominal muscles.  Convalescence  having  fairly  set  in,  after  a  montii's 
quarantine,  she  is  sent  into  the  country,  on  March  20th,  to  join  other 
children  of  the  family,  nine  weeks  and  a  half,  or  sixty-six  days  after  the 
commencement  of  her  illness.  A  younger  brother  meets  her  at  the 
railway  station,  and,  in  returning  home,  sits  opposite  to  her  in  a  dose 
carriage.  On  March  22nd  this  boy  is  ill,  he  vomits,  and  is  very  restless 
at  night ;  next  day  has  sore-throat  and  rash,  with  full  rash  on  the  24th 
and  25th ;  the  illness  is  severe,  and  continues  to  the  end  of  ApriL  Two 
children,  one  older  and  one  younger  than  this  one,  escape. 

Another  instance  of  the  length  of  time  scarlet  fever  con- 
tinues to  be  infectious,  is  the  following,  in  which  there  is 
no  important  complication  to  draw  attention  from  the  fact 
that  personal  infection  may  linger,  not  only  far  beyond  the 
time  of  desquamation,  but  after  the  clearing  away  of  the 
last  visible  morbid  product  of  the  disease. 

Casx  2. — A  ^1,  10  years  old,  comes  from  school  on  July  4th  with 
scarlet  fever;  tne  attack  was  severe,  but  uncomplicated^  Throughout 
August  one  nostril  is  tender  and  obstructed,  the  tonsil  on  the  same  side 
is  fuU ;  there  is  eczema  of  that  ear.  On  August  14th,  six  weeks  after 
the  commencement  of  the  illness,  this  girl  is  sent  to  the  sea-side,  where 
she  joins  her  two  younger  brothers ;  the  voungest,  aged  5  years,  has 
sore-throat  on  August  16th  and  the  ^ill  rash  of  scarlet  fever  on  the  20th. 

Casx  3. — The  other  brother,  aged  9  years  nearly,  is  separated  from  the 
younger,  and  returns  to  London  with  the  convalescent  sister,  who  haa 
now  no  vestige  of  the  illness,  on  September  4th ;  they  stay  at  the  house 
of  a  friend,  who  has  one  grown-up  daughter,  in  whose  room  the  girl« 
sleeps,  from  the  4th  to  the  10th  of  September;  the  boy  goes  to  his  own 
house  on  September  6th,  he  has  slight  sore-throat  on  that  d^,  is 
feverish  on  the  9th,  and  full  rash  on  the  10th. 

Case  4. — The  young  lady  with  whom  the  girl  was  staying,  is  taken 
suddenly  ill  on  the  aSernoon  of  September  10th,  with  headache,  lassi- 
tude, and  chills ;  next  day  she  vomits,  and  has  sore  throat,  with  intense 
aching  of  limbs  and  prostration ;  there  is  the  fuU  rash  of  scarlet  fever 
on  the  12th.  These  attacks  either  originated  from  the  girl,  again  nine 
weeks  and  a  half,  or  sixty- six  days  from  the  commencement  of  her  ill- 
ness ;  or  the  boy  communicated  scarlet  fever  four  days  before  he  is  him* 
self  ill ;  he  probably  contracted  the  disease  before  leaving  the  infected 
house,  as  the  symptoms  appeared  within  three  days  of  leaving  it. 

To  give  all  the  instances  of  short  incubation  in  scarlet 
fever  would  be  to  exhaust  a  record  of  cases  more  numerous 
than  those  of  measles.  It  sometimes  happens  that  of  chil- 
dren with  equal  exposure  to  either  infection  one  escapes. 
In  measles  there  is  danger  of  attack  while  the  children  re- 
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main  together,  even  after  a  month  or  more  has  elapsed,  but 
if  they  are  separated,  and  the  room  and  clothes  disinfected, 
the  danger  of  a  fresh  outbreak  is  little  or  none ;  this  is  not 
the  case  with  scarlet  fever,  when  local  causes  of  disease 
may  remain  after  every  means  of  disinfection  have  been 
practised. 

Cask  5. — Of  two  yoang  cliildren,  oiie«  a  g^rl,  has  an  illness  in  June« 
which,  after  some  days  of  uncertainty,  is  recognised  as  scarlet  fever;  it 
is  considered  too  late  to  separate  them,  and  on  the  appearance  of  some 
slightly  suspicious  symptoms,  the  other,  a  boy,  is  placed  in  the  same  bed 
with  the  girl ;  he  was  soon  better  again,  continued  much  with  his  sister 
throaghout  the  illness  and  during  convalescence;  they  both  make  a 
long  visit  to  the  sea-side,  and  return  to  their  house  early  in  October ; 
within  three  days  of  their  arrival  the  boy  is  taken  ilL 

Every  care  had  been  taken  to  disinfect  the  house,  and 
special  care  as  to  the  room  and  everything  in  it ;  the  child^s 
bed  had  been  near  the  fire-place,  and  at  the  foot  of  a  maho- 
gany polished  bedstead,  with  rounded  end,  on  washing  this 
surface  with  diluted  Condy's  fluid,  the  end  nearest  the  child's 
bed  discoloured  several  basinfuls ;  the  corresponding  round 
end  of  the  footboard  furthest  from  the  child's  bed  caused 
hardly  any  discolouration ;  some  shells  used  as  playthings 
by  the  sick  child  also  required  repeated  washings,  others 
exactly  similar  not  used  by  the  child  did  not  change  the 
weak  solution  of  permanganate  of  potash  used.  The  local 
cause  of  infection  here  was  caused  by  a  neighbour  having 
appropriated  the  rain  water  pipe,  having  an  opening  near 
the  child's  bedroom  window,  into  a  soil  pipe,  for  a  water- 
closet. 

In  another  case  of  doubtful  scarlatina  occurring  to  a  little 
boy,  (case  6)  during  hot  weather,  on  July  10th,  commencing 
with  diarrhoea,  on  the  7th  the  symptoms  had  so  rapidly  disap- 
peared that  he  was  allowed  to  mix  with  other  children  on 
July  16th;  on  the  19th  two  other  children  were  ill  with 
scarlet  fever. 

Cases  7  and  8. — Of  two  little  girls  living  in  an  isolated,  perfectly 
healthy  house,  the  elder,  4  years  of  age,  has  a  rash  on  February  21st, 
thought  to  be  measles,  and  attributed  to  contagion  from  a  child  met 
with  on  February  l7th,  when  she  was  taken  to  a  London  hospital,  this 
being  the  only  occasion  for  some  time  on  which  any  communication  with 
others  could  be  traced.  On  the  evening  of  the  second  day  after  this, 
February  19th,  the  child  vomited;  on  the  20th  she  had  sore-throat;  the 
rash  now  appearing  was  evidently  that  of  scarlet. fever.  The  younger 
child,  aged  2  years,  was  also  ailing  on  the  21st,  and  seemingly  had  some 
difficulty  in  swallowing  on  the  previous  evening  before  there  was  any 
appearance  of  rash  on  the  elder  child.  Both  had  rash  on  February 
22nd,  that  on  the  eldest  being  most  diffused  and  intense ;  next  day  the 
elder  has  albuminaria.  They  die,  poisoned  by  scai'latina,  the  younger 
on  February  26th,  the  elder  on  March  2nd,  leaving  their  parents  child- 
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less.  The  yoang^er  child  took  the  complaint  from  her  sister,  if  not  wbile 
she  was  only  sickening  for  it  on  February  19th  and  20th,  yet  certainly 
before  the  2l8t,  when  the  rash  appeared. 

Terrible  consequences  not  unfrequently  result  from  allow- 
ing children  from  a  house  or  family,  infected  with  either 
scarlet  fever  or  diphtheria  to  go  direct  to  school ;  beyond 
the  chance  of  infection  being  carried,  is  the  certainty  that  if 
such  child  had  only  the  first  process  of  either  disease  set  np 
in  themselves,  they  will  diffuse  it  widely  before  it  is  known 
to  have  commenced;  quite  recently  a  widely  spread  ont- 
break  of  diphtheria  originated  in  this  way  :  a  scholar  con- 
tinued to  attend  school  while  a  member  of  the  family  at 
home  was  ill  with  diphtheria,  no  harm  resulted  until  soon 
after  the  first  symptoms  of  illness  were  felt  by  this  scholar, 
and  though  further  attendance  at  the  school  then  ceased, 
nineteen  children  in  the  school  were  attacked.     The  closest 
correspondence  is  found  to  exist  between  the  laws  of  infec- 
tion in  scarlet  fever  and  diphtheria,  as  is  fully  set  forth  in 
the  article  on  the  latter  disease,  in   the   first  volume    of 
Reynolds'  System  of  Medicine, 

Influenza  is  more  closely  connected  with  scarlet  fever  and 
diphtheria  than  is  commonly  known.    Prevailing  under  two 
forms,  the  catarrhal  and  the  herpetic,  it  has  an  incabation 
period  closely  corresponding  to  what  is  observed  in  those 
diseases ;  this  may  either  be  very  short,  or  may  occupy  three 
or  four  days,  but  will  not  extend  beyond  a  week.      The 
shorter  period  generally  obtains  in  the  catarrhal  form,  the 
longer  in  the  herpetic.     The  two  forms,  though  most  fre- 
quently propagating  their  own  specific  characters,  are  capa- 
ble the  one  of  giving  rise  to  the  other ;  instances  of  this 
are  given  in  my  Temperature  Observations,  p.  33 ;  perhaps 
the  catarrhal  form  more  frequently  gives  rise  to  the  her- 
petic, but  they  are  really  interchangeable.     It  would  seem 
that  the  poison  in  a  difi^sed  state,  acting  on  a  healthy  per- 
son under  healthy  conditions,  may  be  rapidly  thrown  off 
with  catarrhal  secretion,  while  the  same  poison  if  concen- 
trated and  acting  in  different  conditions  of  health,  or  under 
insanitary    surroundings,    may    show   itself   less    quickly 
but  with  more  profound  effect.     Hence  the  affinities  of  her- 
petic catarrh  with  croup,  ulcerated  sore-throat,  and  diph- 
theria; those  of  influenza  when  mild,  with  common  cold 
and  diarrhoea.    What  in  the  winter  is  cough,  in  the  summer 
affects  the  gastric  mucous  membrane  rather  than  the  pul- 
monary, resulting  in  diarrhoea  ;    this  may  go  through  a 
household,  as  does  catarrh  :    one  person   visiting  another 
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with  summer  diarrhoea,  and  staying  in  the  sick  room,  is 
liable  shortly  to  be  similarly  affected.  The  epidemic  form 
of  influenza  has  some  affinity  with  scarlet  fever,  both  in  the 
rapid  action  and  in  the  intensity  of  the  contagion ;  this, 
though  acting  on  different  tissues,  and  productive  of  less 
serious  lesions,  is  much  more  readily  spread  by  atmospheric, 
or  other  less  appreciable  modes  of  conveyance. 

Typhoid  or  enteric  fever,  with  an  incubation  period 
generally  of  ten  or  twelve  days,  which  may  be  considerably 
prolonged,  may  also  be  developed  in  so  short  a  time  as  four 
days.  Dr.  Clifford  Allbutt  records*  the  exceptionally  short 
interval  of  five  days  in  a  child  after  sleeping  one  night  with 
a  nurse  ill  of  typhoid  ;  the  evidence  if  not  quite  conclusive 
in  this  case  is  presumptive  of  the  possibility  of  so  short  an 
incubation  period.  One  case  of  typhoid  from  tainted  milk 
which  came  under  my  notice,  occurred  on  the  fifth  day  from 
that  on  which  alone  the  poison  was  imbibed.  Dr.  Murchison't 
gives  a  case  from  KnaBvenagel's  work  on  the  Etiology  of 
Typhoid,  of  a  man  who  falling  into  a  latrine  has  typhoid 
fever  eight  days  afterwards,  some  of  the  poison  probably 
being  received  by  inhalation  at  the  time  of  the  accident. 

An  instance  of  definite  and  short  incubation  of  typhoid 
from  inhalation,  has  recently  come  under  notice  in  a  house 
near  Grosvenor-square,  most  carefully  guarded  against  the 
entrance  of  sewer  gas,  and  the  usual  sources  of  water  conta- 
mination, the  pipe  drains  being  well  ventilated,  by  air  tubes 
from  below  the  trap  of  each  water-closet  to  the  roof.  A  change 
in  the  main  sewer  obliged  the  house  drain  to  be  carried 
from  the  back  to  the  front  of  the  house ;  for  some  days  in 
May,  workmen  were  employed  in  putting  new  pipe  drains 
in.  the  previously  undisturbed  basement ;  from  this  work  no 
mischief  could  arise  until  the  old  communication  with  the 
outer  drains  was  severed,  or  the  new  one  opened.  From  the 
memorandum  of  the  work  done,  supplied  to  me  by  the 
contractor,  the  period  of  danger  appears  to  have  been 
limited  to  three  hours,  on  Saturday,  the  24th  of  May.  No 
defect  was  noticed  in  the  portion  of  the  drain  removed, 
unless  there  had  been  slight  leakage  from  the  scullery  sink 
at  the  back  of  the  house,  this  was  remedied  on  Friday,  the 
23l'd,  and  lime  was  added  to  the  earth  surrounding  the  new 


*  British  Medical  Journal,  1870,  vol.  i,  p.  480. 

t  A  Treatise  on  the  Continued  Fevers  of  Great  Britain,  by  Charles  Mar- 
chison,  M.D.,  LL  D.,  F.KS.  Second  Edition.  Longman,  Green  &  Co., 
London,  1873,  p.  469. 
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drain.     The  opening  in  the  basement  of  the  hoase  where 
the  old  drain  passed  through  was  closed  with  cement. 

The  following  is  the  workmen's  account: — ^Tharsdaj, 
22nd  May,  patting  waste  to  sink  and  preparing  soil  pipe  ; 
Friday,  23rd  May,  repairing  new  soil  pipe,  and  patting  in 
drain  pipe ;  Satarday,  24th  May,  assisting  patting  in  drains^ 
opening  front  vault,  shore  drain  for  syphon,  connecting 
servants'  water-closet  and  soil  pipe,  opening  old  drains  and 
making  air  tight,  3  hours ;  Monday,  26th  May,  making  g'ood 
paving  and  soldering  in  air-pipe. 

Beyond  a  somewhat  sickly  smell  nnder  the  sink,  removed 
by  the   lime,   nothing   disagreeable   was    noticeable    nntil 
during  the  three  hours  on  Saturday,  when  one  of  the  ser- 
vants, a  delicate  woman  of  30,  complained  more  of  it  than 
the  others,  and  consequently  went  out  in  the  evenings  for 
fresh  air,  and  to  see  the  illuminations  on  the  Queen's  birth* 
day.     She  made  no  further  complaint,  nor  did  she  feel  any 
illness  until  seven  days  after,  when,  on  Friday,  the  30th  of 
May,  she  again  felt  nausea,  and  returned  from  a  walk  tired, 
with  a  fixed  pain  in  neck,  and  diarrhoea ;  at  night  she  was 
sick,  the  diarrhoea  continued ;  she  complained  of  chills,  head- 
adie,  night  fever,  and  restlessness,  with  occasional  vomit- 
ing, and  persistent  diarrhoea.     On  June  5th  her  evening 
temperature  was  104.3,  with  nearly  the  same  elevation  tor 
the  next  five  days,  the  morning  temperature  ranging  from 
101"  to  101^8 ;  during  this  time  very  characteristic  rose  spots 
appeared.     By  June  15th,  the  diarrhoea  and  febrile  disturb- 
ance were  moderated ;  there  was  slight  nocturnal  delirinm 
and  great  prostration.     In  the  last  week   of  the  illness, 
bronchial  r&les,  with  free  expectoration,  a  tendency  to  consti- 
pation or  inactivity  of  the  bowels,  and  considerable  emacia- 
tion ;  very  little  solid  nourishment  could  be  taken  till  June 
30th,  when  she  first  left  her  bed.     Some  desquamation  was 
noticed  both  of  the  feet  and  arms,  especially  near  the  elbow, 
where  the  skin  was  red  and  thin.     No  one  else  suffered  in 
the  house.     The  milk  supply  was  unexceptionable.     This 
servant  had  no  friends  in  London,  had  visited   no  other 
house,  nor  taken  either  food  or  drink  elsewhere. 

The  most  frequent  source  of  typhoid  is  the  di£fusion  of 
the  poison  in  drinking  water,  whether  contaminated  by 
direct  admixture  of  sewage,  or  tainted  by  sewer  gas.  The 
outbreak  at  Guildford,  investigated  by  Dr.  Buchanan,* 
affords   definite   data   for  estimating   the    ordinary   incu- 

*  Tenth  Report  of  the  Medical  Officer  of  the  Privy  Council,  1867,  p.  34. 
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bation   period  of  typhoid.      A   new   well   for   the   supply 
of  water  by  steam  power  to  the  higher  parts  of  the  town  of 
Guildford  was  constructed  in  fissured  chalk,  in  such  proxi- 
mity to  the  old  sewer  that  contaminated  water  was  pumped 
into  the  reservoirs  until  August  the  1st ;  from  that  date  to 
August  the   17th,  the    high  service    drains  were  charged 
from  the  old  well,  when   from    some   interruption  to  this 
source  of  supply,  the  water  stored  before  August  1st  in  the 
new  high  service  reservoirs  was  distributed  to  330  houses. 
"  It  was  distributed  on  no  other  day,  and  to  no  other  houses, 
and  on  these  330  houses  the  fever  almost  exclusively  fell" 
The  first  cases  happened  on  the  last  three  days  of  August ; 
houses  that  had  no  cisterns,  but  took  their  supply  direct 
from  the  mains,  were  attacked  particularly  early  and  sud- 
denly; many  houses   had    cisterns,  or  large  underground 
tanks,  in  which  the  water  received   on    August  the    17th 
would  be  stored.     Other  cases  of  typhoid  fever  came  under 
observation  in  the  first  two  days  in  September,  and  on  Sep- 
tember the  3rd  and  4th,  a  surprisingly  large   number  of 
people  sent  for  medical  assistance,  and  were  found  to  be 
sufiering  from  the  same  fever.    During  the  month,  264  cases 
of  fever  were  under  treatment.      Dr.  Buchanan  fixes  the 
occurrence  of  the  first  symptoms,  in  a  great  proportion  of 
the  cases,  eleven  days  after  the  operation  of  the  cause.     A 
jBact  of  interest  in  connection  with  th#  transitory  operation 
of  the  cause  is  the  low  death  rate,  only  three  cases  died  in 
September.      The  total   number  of  cases  was  500,  of  the 
deaths  21 ;  the  last  death  was  on  November  22nd. 

Much  uncertainty  as  to  the  time  necessary  for  the  develop- 
ment of  typhoid,  is  owing  to  the  difficulty  of  ascertaining 
how  long,  or  how  continuously  its  course  has  been  operative. 
Some  persons  exposed  to  it  would  escape  with  slight  symp- 
toms of  malaise,  did  not  a  continuance  or  a  repetition  of  the 
exposure  at  length  overcome  their  powers  of  resistance,  and 
they  fall  victims  to  the  disease,  not  from  the  efiects  of  the 
last  only  of  the  exciting  causes ;  yet  if  this  alone  were  taken 
into  consideration  the  period  of  incubation  would  be  unduly 
shortened.  Others,  after,  or  during  exposure,  suffer  from 
diarrhoea,  and  may  escape  with  no  other  symptoms,  unless 
by  sudden  interference  with  the  accustomed  eliminative 
effort,  or  some  other  change  of  condition  the  disease  is  set 
up ;  hence  the  incubation  period  may  be  unusually  pro- 
longed. Mr.  Adams,  of  Harrington-square,  was  attending  a 
gentleman  for  troublesome  diarrhoea  persisting  for  more 
than  a  fortnight  after  his  return  from  a  continental  town  of 
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bad  sanitary  odour;  the  diarrhoea  aggravated  an  ulcer  or 
fissure  of  the  rectum^  and  the  pain  was  so  intense  that  the 
usual  operation  was  necessitated;  while  the  incision  was 
suppurating  freely,  no  diarrhoea  and  no  discomfort  occurred, 
but  on  the  complete  healing  of  the  fissure  a  sudden  rigt>r 
ushered  in  a  rise  of  temperature  with  ensuing  exacerba- 
tions, ochrey  diarrhoea  began,  there  were  rose  spots  in  the 
second  week,  and  all  the  symptoms  of  typhoid  continued 
their  usual  course. 

A  convalescent  patient  probably  does  not  give  oflF  in- 
fection long  after  the  symptoms  cease ;  bat  for  how  long 
typhoid  might  in  this  way  be  carried  to  distant  parts  is 
conjectural;    that  it  may  become  active  long  after  it  has 
found  its  way  into  water  sources  is  well  known.  The  poison 
of  typhoid,  like  that  of  cholera,  acquires  increased  activity 
after  it  is  thrown  oflf  from  the  human  body,  under  the  co- 
operation of  heat   and  moisture  upon  filth ;  contaminated 
water  is  the  great  medium  of  conveyance  for  those  poisons, 
whether  directly  or  by  subtle  particles  of  them  diffused  into 
the  air,  and  condensed  into  water  surfaces,  or  carried  by 
sewer  gas  directly  into  drinking  water.     Personal  infection, 
rare  in  both  instances,  is  rarer  in  typhoid  than  in  any  other 
of  the  diseases  under  consideration,  yet  the  infection,  how- 
ever propagated,  derives  its  origin  from  persons  previously 
affected.   Certain  fornSs  of  illness  of  irregular  duration,  gene- 
rally shorter  than  that  of  typhoid,  and  often  characterised 
by  diarrhoea,  are  probably  owing  to  the  poison  of  typhoid, 
and  may  probably  reproduce  it :  such  cases  are  given  at  pp. 
55-60  of  my  Temperature  Observations,  and  Professor  Jtir- 
gensen,  of  Tiibingen,  has  recently  called  attention  to  nu- 
merous cases  of  this  kind. 

Typhus  has  been  so  exhaustively  examined  in  the  masterly 
essays  of  Dr.  Murchison,  that  it  becomes  merely  necessary  to 
refer  to  the  second  volume  of  the  St.  Thomas's  Hospital  Reports 
for  1871,  new  series.  The  incubation  period  is  twelve  days; 
of  thirty-one  cases  there  collected  seventeen  occurred  at  this 
limit ;  one  case  in  not  less  than  thirteen  days ;  one  in  fourteen 
days ;  one  exactly  fifteen  days ;  and  in  one  it  was  not  less 
than  twenty-one  days.  Ten  cases,  or  nearly  one-third  of 
the  whole  number,  fell  below  the  limit  of  twelve  days ;  of 
these,  in  two  it  was  not  more  than  ten  days ;  in  one  not 
more  than  six  days ;  in  one  exactly  five  days ;  in  one  be- 
tween five  and  a-half  and  six  days ;  in  two  not  more  than 
four  days ;  in  one  not  more  than  two  days ;  and  in  two  there 
was  no  latent  period,  or  only  one  of  a  few  hours.  In  this  dis- 
ease it  is  to  be  remembered  that  the  distinctive  rash  does  not 
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appear  till  the  fourth  or  fifth  day  of  illness.  The  remark- 
able way  in  which  the  infection  of  this  most  infectious  of 
diseases  is  diluted  and  soon  destroyed  by  free  ventilation 
and  fresh  air,  is  forcibly  stated  in  the  great  work  on  fevers 
already  referred  to ;  one  statement  there,  however,  requires 
correction  :  instead  of  convalescents  from  typhus  not  having 
the  power  of  spreading  the  disease,  a  medical  friend  of  my 
own,  impatient  of  precaution  during  rapid  convalescence, 
hastened  from  London  to  a  distant  part  of  the  country,  and 
communicated  typhus  in  two  remote. villages,  where  nothing 
of  the  kind  had  previously  been  known. 

Belapsing  fever  is  conspicuous  for  the  shortness  of  its  in- 
cubation period.  In  numerous  instances  persons  are  at- 
tacked at  once  upon  exposure  to  sources  of  strong  infection. 
In  the  Gamberwell  workhouse,  tramps  received  at  night  to 
infected  quarters,  were  found  next  day  to  be  suffering  from 
the  disease.  The  cases  related  by  Dr.  Marsh,*  where  the 
febrile  rigor  succeeded  immediately  to  the  application  of  the 
contagious  effluvium,  were  most  likely  of  this  kind.  Very 
clear  instances  of  a  five  days  incubation  period  have  been 
recorded  of  this  disease,  and  it  has  been  stated  to  be  oftener 
over  than  under  five  days.  Of  twelve  accurately  determined 
cases,  three  were  immediate ;  two  from  two  to  four  days ; 
two  were  five  days ;  and  one  each  in  seven,  nine,  twelve, 
thirteen,  and  fourteen  days.  The  possibility  of  latency  to 
the  fourteenth  day  has,  however,  yet  to  be  determined. 

Yellow  fever  usually  with  a  short  incubation  period  of 
from  two  to  five  days,  and  rarely  exceeding  eight,  has  yet 
been  stated  sometimes  to  extend  to  ten  days.  In  the  thirty- 
eight  cases  reported  by  Inspector-General  Lawson  on  board 
the  Bristol^  some  began  to  appear  two  days  after  exposure; 
twenty-nine  of  them  occurred  in  the  first  eight  days ;  the 
one  exceptional  case  was  a  week  after  the  others,  thus  sug- 
gesting the  possibility  of  reinfection.  This  case  falling 
fourteen  days  after  the  original  exposure,  cannot  be  used  to 
justify  a  quarantine  of  a  fortnight's  duration,  for  the  pos- 
sibility of  this  length  of  incubation  period  is  not  beyond 
doubt ;  if,  after  leaving  an  infected  port,  no  case  of  disease 
have  occurred  by  the  fourth  day,  that  is  sufficient  evidence 
that  neither  crew  nor  passengers  had  contracted  the  disease 
before  they  lefb,  and  that  further  quarantine  is  unnecessary. 

Plague,  now  nearly  extinct  in  Europe,  is  fortunately 
characterised  by  a  short  period  of  incubation.   Dr.  Gregory 

*  Dublin  Hoapiidl  Reports y  vol.  iv,  1827,  p.  455,  case  5 ;   see  also  pp. 
518-20. 
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writes  "Prom  the  concurrent  testimony  of  numerous  authors, 
we  are  warranted  in  saying  that  the  period  of  incubation  of 
the  true  pestilential  germ  is  very  short.''  "  Two  days  have 
been  stated  as  the  minimum^  and  fifteen  as  the  maximum; 
five  days  may  be  looked  upon  as  a  fair  average.  Four  days 
suffice  to  set  up  the  constitutional  symptoms  when  the 
plague  is  received  by  inoculation.''  The  shortness  of  the  incu- 
bation period  offers  an  additional  character  to  those  noticed 
by  Dr.  Tholozan  as  distinguishing  plague  from  typhus. 

Dengue^  an  eruptive  disease^  is^  like  influenza^  a  pure 
epidemic^  first  attacking  a  few  and  extending  its  circle  till 
few  escape ;  the  ingress  is  sudden^  with  febrile  and  arti- 
cular pains^  followed  by  a  scarlet  rash  ;  it  passes  oflT  without 
danger^  but  leaves  debility^  a  tendency  to  relapse,  with 
pain  and  weakness  of  the  joints.  The  stage  of  incubatioa 
IS  a  short  one^  but  may  extend  to  three  or  four  days ;  one 
attack  is  not  protective  against  another.  Infection  will 
cling  to  surfaces,  and  may  linger  long  on  board  ship,  break- 
ing out  unexpectedly ;  in  1870  this  happened  amon^  troops 
conveyed  by  sea  from  Bombay  (where  it  had  extended 
from  Zanzsibar)  to  Cannamore  on  the  Malabar  coast;  in 
1871  the  epidemic  extended  to  Madras  and  thence  to  Cal- 
cutta, Rangoon,  and  Singapore ;  in  1 872  it  had  extended 
both  to  China  and  to  the  Punjab.  Dr.  Taylor*  notes  the  dis- 
ease first  in  Delhi  on  June  1st,  1872,  attacking  one  member 
in  an  European  family  that  had  arrived  from  Calcutta  three 
days  before;  subsequent  seizures  were  observed  amongst 
persons  who  had  been  in  communication  with  this  famfly. 
The  disease  prevailed  as  an  epidemic  from  July  to  Novem- 
ber. Almost  every  one  exposed  to  the  contagion  caught 
the  disease ;  when  once  it  entered  a  house  hardly  a  person 
escaped.  One  fatal  case  only  is  reported  in  the  whole 
course  of  the  epidemic.  Common  in  India,  where  scarlet 
fever  is  rare,  dengue  would  seem  to  be  of  African  origini 
and  to  owe  its  extension  to  the  slave  trade.  It  .has  not  yet 
appeared  in  Europe.  In  the  West  Indies  it  was  first  de- 
scribed as  a  hybrid  between  urticaria  and  rubeola,  as  with 
us  rubeola  is  sometimes  spoken  of  as  scarlet  fever  and 
measles  conjoined,  a  confusion  of  totally  different  morbid 
conditions,  possible  only  so  long  as  the  distinctive  cha- 
racters of  a  disease  remain  unrecognised. 

*  Report  0/  the  8cmitary  Administration  of  the  Punjab  for  the  year  1872, 
p.  70.  Other  particulars  of  this  exanthem  are  from  the  address  of  our 
President,  Dr.  W.  B.  E.  Smart,  C.B.,  Inspector-General  of  Hospitalsi 
Boyal  Navy. 
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Cholera,  whatever  may  be  said  of  its  mode  of  propagation, 
is  distinguished  by  the  shortness  of  its  incubation  stage;  hence 
the  readiness  with  which  quarantine  measures  may  be 
made  eflFective  in  a  country  such  as  our  own.  From  inquiries 
made  by  the  Central  Board  of  Health  in  1831,  of  171  cases 
at  Berlin  159  were  found  to  have  occurred  within  five  days 
from  exposure  to  the  infective  germ.  At  St.  Petersburgh, 
in  the  cases  where  single  exposures  to  infection  were  best 
ascertained,  the  period  of  incubation  ranged  between  one 
and  five  days.  In  the  Austrian  territory,  the  Genoese  Medi- 
cal Commission  observes  ^^  that  those  who  had  absorbed  the 
germs  of  the  disease  were  generally  attacked  before  the 
third,  and  not  later  than  the  fourth  day.''  The  difficulty  ex- 
perienced in  the  early  recognition  of  some  diseases  is  no 
obstacle  to  the  efficiency  of  preventive  measures  against 
cholera.  The  premonitory  diarrhoea  generally  affords  an 
obvious  symptom,  and  it  is  well  known  that  the  infection  at 
this  stage  must  be  guarded  against.  Que  attack  of  cholera 
affords  very  slight,  if  any  protection,  against  recurrence. 

Until  quite  recently  typhus  has  been  often  confounded  in 
India  with  remittent  fevers ;  ten  times  the  number  of  deaths 
in  British  India  are  registered  under  the  head  of  *^  fevers'*  to 
those  from  cholera  during  the  worst  epidemics.*  In  the 
report  already  referred  to.  Dr.  Pairweather  states,  ^^  In  no 
instance  do  medical  officers  attribute  these  severe  forms  of 
fever  to  any  but  a  malarious  origin.  The  manner  of  dis- 
tribution seemed  to  point  more*  to  a  sjtecific  catise  than  to 
any  general  condition.  In  the  early  part  of  1872  typhus 
fever  was  found  mixed  up  with  the  ordinary  fever  of  the 
country  in  a  jail  in  the  north-west  of  India  ;'f'  it  was  known 
to  have  prevailed  here  before,  but  had  escaped  detection. 
How  much  more  difficult  must  it  be  to  detect  the  presence 
of  a  specific  fever  among  the  mass  of  the  native  population. 
That  fevers  peculiar  to  this  country  do  exist  few  will  be 
prepared  to  deny.  No  mere  general  descriptions  will  ever 
be  useful  in  determining  the  nature  of  a  disease,  and  it  is 

*  Ninth  Annital  Report  of  the  Sanitary  Commissioners  with  the  Qovem^ 
merit  of  India,  p.  207. 

t  Report  on  the  Sanitary  Administration  of  the  Punjab  for  the  year 
1872,  p.  68.  Dr.  De  Benzy  directed  an  inquiry  on  this  point;  the  care- 
ful clinical  observations  of  Assistant-Sargeon  Lombard  proved  the 
fever  in  question  to  be  typhus;  he  caught  it  and  died.  The  tem» 
perature  observations  he  made  leave  no  doubt  as  to  the  nature  of 
the  fever  of  which  he  himself  fell  a  victim ;  yet  on  these  very  proofs, 
with  the  usual  evening  exacerbation,  the  local  medical  authority  re- 
marks, "  I'he  disease  therefore  was,  as  far  as  the  temperature  is  con- 
cerned, decidedly  remittent."— Appendix  to  Report, 
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only  by  an  officer  who  can  make  minute  clinical  notes  of 
cases^  such  as  were  made  by  Dr.  Lombard^  that  the  tangled 
skein  of  Indian  fevers  will  ever  be  unravelled.'^  No  long 
time  has  passed  since  among  ourselves  typhus  was  called 
endemic^  under  the  name  of  jail  fever. 

The  London  bills  of  mortality  included  many  cases  of  iy- 
phoid  or  enteric  fever  under  the  name  of  ague ;  the  death  of 
James  I  is  a  probable  instance.  J3ow  long  a  new  resident  in 
a  malarious  district  may  escape^  or  how  soon  he  may  suffer^ 
was  seen  in  this  country,  when  our  old  ague  grounds  were 
undrained ;  Irish  harvest  men,  a  month  in  the  fens,  were 
sometimes  attacked  before  their  work  was  over,  many  were 
seized  on  their  journey  home,  others  long  after  their  return. 
Malana,  short  of  inducing  ague,  produces  some  ill  effects  not 
immediately  noticeable,  but  developed  on  some  snbseqaent 
exposure  to  any  cause  of  illness,  even  though  this  be  expe- 
rienced long  after  quitting  the  malarious  district. 

Malarial  fevers,  having  many  points  of  resemblance  to 
epidemics  like  yellow  fever  and  cholera,  though  non-con- 
tagious, are  found  also  to  have  an  incubation  period^  which^ 
though  capable  of  being  accelerated  or  retarded,  is  yet 
as  constant  as  that  found  to  obtain  in  so  specialised  a 
disease  as  typhoid.  Dr.  Walter  Dickson,  one  of  our  secre- 
taries for  the  Navy,  informs  me  that  the  non-contagiooa 
malarious  fevers  of  the  west  coast  of  Africa  often  show  an 
incubation  period  of  twelve  days.  At  about  that  interval, 
after  the  return  of  a  boat^s  crew  from  a  river  expedition, 
some  cases  of  remittent  fever  would  occur  even  among  the 
more  cautious  of  the  men;  sometimes  a  debauch  would 
determine  the  attack  before  this  period,  or  bring  it  on  at  a 
somewhat  later  time  in  those  who  otherwise  in  all  probability 
would  have  escaped.  M.  Littr^,  of  the  Institute  of  France, 
has  ingeniously  shown  how  the  fatal  illness  of  Alexander 
the  Great  was  brought  on  in  this  way  nine  days  after  ex- 
posure to  malaria  in  a  boat  expedition  near  Babylon. 

Since  concluding  this  paper  the  Essay  of  Dr.  Gregory, 
already  noticed,  came  into  my  hands ;  he  gives  illustrations 
of  the  incubation  period  of  malarial  or  endemic  fever  in 
Sicily,  from  Sir  William  Franklin,  Principal  Inspector  of 
the  Medical  Department  of  the  Army.  On  the  12th  of  July, 
1810,  a  regiment  marched  from  Milazzo  to  the  neighbour- 
hood of  Messina ;  a  detachment  was  subsequently  sent  to 
occupy  a  large  mansion,  the  Casa  del  Oorso,  where  in  cer- 
tain seasons  no  one  sleeps  without  afterwards  suffering 
intermittent  or  remittent  fever.      Ninety-one   men    were 
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stationed  here.  On  the  81st  of  July,  thirteen  days  after 
exposure  to  the  malaria,  the  first  case  of  remitting  fever 
was  sent  to  hospital.  On  the  1st  August,  five  others  were 
reparted.  The  following  day  the  detachment  moved  from 
the  Casa  del  Corso,  and  encamped  near  the  rest  of  the 
regiment,  which  was  then  healthy.  Yet  the  men  continued 
to  drop,  and  the  admissions  into  hospital  from  this  detach* 
ment  were,  August  2ud  to  6th,  one,  eight,  five,  six,  and 
seven  men  on  each  day  ;  on  the  7th  eleven  were  admitted,, 
and  twelve  on  the  9th,  after  which  the  number  were,  four, 
eight,  two,  three,  on  consecutive  days ;  then  comes  one  on 
the  15th,  two  on  the  20th,  and  one  on  the  26th  day. 
Seventy-seven  men  of  the  ninety-one  exposed  to  the  germa 
of  the  disease  were  attacked  ;  after  their  removal  the  greatest 
number  of  cases  fell  within  twelve  days,  and  one  excep* 
tional  seizure  takes  place  twenty-five  days  after  removal 
from  the  malarious  locality.  Would  the  fourteen  who  escaped 
have  fallen  with  fever  had  the  exposure  been  longer  ?  Dr. 
Gregory  thinks  not.  He  says,  '^  as  a  proof  of  the  intensity 
of  the  poison,  of  the  seventy-seven  attacked  twenty-three 
died,  being  in  the  exact  ratio  of  thirty  per  cent.,  the  usual 
rate  of  mortality  in  small-pox,  and  also  approximates  to  that 
of  epidemic  cholera.^^  The  account  is  insufficient  to  reveal 
the  causes  of  this  great  mortality,  or  the  exact  nature  of 
the  disease.  Like  a  trae  malarial  remittent,  it  did  not 
spread  to  any  not  exposed  to  the  local  influence. 

In  conclusion,  the  great  questions  bearing  on  all  that  may 
intensify  or  that  can  mitigate  the  extension  and  severity  of 
these  diseases  must  pass  with  bare  mention.  How  much 
hygienic  measures,  directed  by  a  full  knowledge  of  the  na- 
tural history  of  each  epidemic,  lessen  the  fatality  of  some 
and  defend  against  others  is  beginning  to  be  understood 
and  acted  upon.  There  are  scourges  of  the  past  now  only 
matter  of  history ;  social  progress  has  slowly  and  indirectly, 
bat  most  effectively,  obliterated  many  evils  inseparable  from 
imperfect  knowledge  of  the  conditions  and  deficiency  in  the 
means  of  healthy  living.  Plague  is  abolished  from  Christian 
Europe*  By  what  means  the  mortality  from  small-pox  may 
be  annihilated  is  well  established ;  even  if  the  reactionary 
activity  of  ill-instructed  intellects  so  far  prevail  as  recently 
in  Leipzig,  the  head-quarters  of  German  learning,  to  check 
the  employment  of  vaccination;  the  loss  in  one  year  of 
seven  hundred  children,  and  the  death  of  one  in  every  hun- 
dred of  the  inhabitants  by  sinall-pox,  forcibly  recalls  the 
value  of  the  disused  protection,  and  limits  for  the  future 
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any  such  disastrous  success  on  the  part  of  anti-vaccination 
leagues.*  Where  we  have  no  direct  means  of  preventing 
personal  susceptibility  to  disease^  we  lessen  it  by  all  that 
tends  to  maintain  intact  the  vital  resistance  of  each  indi- 
vidual, by  all  that  conduces  to  general  prosperity,  and  by 
such  local  cleanliness  and  public  conservancy  as  will  main- 
tain the  purity  and  secure  the  freest  supply  of  the  water  we 
drink  and  the  air  we  breathe.  The  least  speck  of  the  less 
potent  poisons  finds  quick  inlet,  and  stings  sharply  when 
the  state  of  health  is  weak,  or  the  air  bad  around.  Free 
admission  of  air  almost  robs  the  poison  of  typhus  of  its 
power ;  in  my  own  experience  this  fever  was  banished  for 
a  time  from  London  by  the  first  operation  of  the  Common 
Lodgings  House  Act.  An  infection  the  most  subtle  and 
persistent,  that  of  scarlet  fever,  has  been  limited  to  one 
patient  in  a  room  with  other  children  Uving  and  sleeping  in 
it,  by  preserving  a  separation  of  a  few  yards,  and  attention 
to  the  maxim  that  disinfection  must  begin  at  the  body  of 
the  sick.  As  these  poisons  are  diluted  and  destroyed  by 
fresh  air,  so  are  they  intensified  by  accumulating  in  air 
otherwise  foul;  the  mortaUty  of  measles  is  one  per  cent, 
under  good  hygienic  conditions  for  all  ages  beyond  the  first 
year ;  under  ordinary  circumstances  this  rate  is  doubled  ; 
the  usual  mortality  for  all  ages  is  one  in  thirty  or  forty 
cases ;  during  the  siege  of  Paris  the  mortality  from  measles 
in  the  H6pital  de  Bicfetre  exceeded  one  in  three."("  All 
clinical  experience  is  confirmatory  of  Dr.  Sanderson's  de- 
iviOQstration  of  the  increased  virulence  infecting  poisons  may 
acquire  in  transmission  from  one  individual  to  another. 
Essential  difierences  are  shown  in  the  various  morbid  poisons 
by  another  order  of  facts  ;  the  mortality  from  typhus  is  far 
less  in  childhood  than  in  age  ;  hooping-cough,  so  dangerous 
to  the  infant,  is  merely  troublesome  to  the  adult.  The 
regulations  to  keep  out  cholera  would  be  powerless  for  the 
exclusion  of  small-pox.  Thus,  the  best  intentioned  sani- 
tary efibrts  often  fail,  wanting  the  precise  information  that 
can  alone  be  afibrded  by  the  science  of  medicine. 

*  La  Yariole  au  point  de  vne  ^pid^miologique  et  prophylactiqae,  par 
L6on  Colin,  Frofpsseur  k  Yal  de  Gr&ce,  M^decin  en  chef  de  rhdpual 
militaire  des  varioleuz  de  Bic^tre  pendant  le  si^ge  de  Paris,  1870-71. 
Bailli^re  et  file,  Paris,  1873,  p.  22.  The  numbers  here  qnoted,  given  by 
Professors  Wunderlich  and  L.  Thomas,  are  from  November  1870  to  Feb* 
ruary  1871.  f  Op,  dt,  p.  151. 
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W.  E.  E.  SMAET,  M.D.,  C.B.,  Pbbsidbnt, 
Inspeotor-General  of  Fleets  and  Hospitals,  Boyal  Navy. 


Gentlemen, — I  thank  you  for  the  honour  of  being  elected 
President  of  this  Society  on  the  roll  of  which  there  stand 
names  deservedly  high  among  epidemiologists.  I  am  there- 
fore sensible  of  your  requirements  from  those  you  elect  to 
occupy  this  chair,  and  shall  not  fail  in  doing  my  utmost  to 
promote  the  objects  of  the  Society,  which  are  the  ascer- 
taining the  causes,  history,  and  best  means  of  encountering 
those  diseases  that  from  time  to  time  ravage  communities 
and  nations  by  extending  from  one  to  another.  The  more 
destructive  types  of  these  diseases  have  recently  prevailed 
as  epidemics  of  cholera,  yellow  fever,  and  plague  ;  dengue 
has  widely  represented  a  milder  and  non-destructive  type. 

The  most  diffused  of  them  has  been  Asiatic  cholera  in 
Europe,  and  over  the  basin  of  the  Mississippi  and  Ohio. 
This,  the  most  important  of  the  prevailing  epidemics,  it  will 
be  useful  and  interesting  to  trace. 

The  history  of  this  diffusion  is  but  a  continuous  chapter 
with  that  of  the  invasion  from  Mecca,  through  Eg3rpt,  into 
Europe  in  1865,  which  after  an  almost  general  European 
rest,  in  1868  displayed  itself  as  ''cholera  nostras ''  in  some 
districts  of  west  Russia,  re-took  epidemic  type  at  Kief  in  1869, 
and  spread  from  it  into  the  heart  of  Russia  in  1870,  In 
March,  1871,  it  reappeared  in  St.  Petersburg  and  passed  on 
to  the  shores  of  the  White  Sea,  and  to  those  of  the  Gulf  of 
Finland.  In  July  it  was  in  Konigsberg,  from  which  it 
diffused  along  the  Baltic  shores,  and,  as  we  shall  presently 
see,  was  carried  from  this  point  to  our  own  shores  and  to 
America.  By  a  reflected  course  into  Asia  it  reached  the 
Caspian  in  1871,  and,  in  the  summer  of  1872,  the  Russian 
station  at  Samarcand.  It  is  remarkable  that  by  a  similarly 
reflected  course  the  original  outbreak  of  the  Kourban- 
Bairam  epidemic  in  Mecca,  in  1865,  was  conveyed   into 

VOL.   III.  HH 


456  INTBODUCTOBY  ADDRESS. 

Persia;  and  in  1871^  while  it  was  marching  eastward  from 
Bussia  into  Siberia^  it  spread  westward  from  the  head  of  the 
Persian  Gulf  across  north  Arabia  back  to  Mecca,  and  was 
borne  by  negro  pilgrims  across  the  Red  Sea  into  Nubia, 
and,  we  know  not  how  far,  into  Central  Africa  in  1871. 

While  these  renewals  of  the  former  invasion  were  pro- 
gressive, the  disease  burst  out  afresh  in  India,  where  it 
had  not  been  seen  in  epidemic  form  through  1870-71,  but 
in  the  course  of  1872  it  carried  off  about  165,000  victims 
in  the  Bengal  and  Bombay  Presidencies.  From  the  former 
it  spread  through  the  north-west  provinces  into  Cash- 
mere,  and  onwards  to  Balkh,  which  was  losing  from  1,000 
to  1,200  victims  a-day  in  the  month  of  August.  The 
Russian  possession,  Samarcand,  lying  N.  W.  of  it,  separated 
by  moderately  high  lands,  had  suffered  greatly  in  July; 
so  that  it  may  be  doubted  whether  Samarcand  or  Balkh 
formed  the  true  demarcation  of  the  reflected  from  the  fresh 
epidemic,  especially  as  the  latter  had  waxed  faint  in  Cash- 
mere on  the  opposite  side  of  the  Hiiidoo-Kosh  range. 

We  are  accustomed  to  trace  the  westward  conrse  of 
cholera,  and  not  until  now  has  there  been  an  occasion  of 
noting  its  return  into  Asia  from  Europe ;  but  there  is  no 
geographical  law  of  diffusion,  and  even  the  eastward  in- 
vasions of  cholera  from  its  cradle  in  Bengal  are  not  without 
practical  interest  to  Europe  and  America.  On  most  occa- 
sions its  westward  extensions  have  been  preceded,  a  year  or 
so,  by  its  spread  eastward.  Last  year  the  disease  was 
reported  in  Burmah,  and  this  year  it  has  spread  in  July  to 
Bangkok  in  Siam  and  to  Batavia  in  Java.  In  this 
course,  by  slow  steps,  it  usually  reaches  Japan,  and  in  our 
days,  when  commerce  has  opened  up  a  great  intercourse 
between  Japan  and  San  Francisco,  as  well  as  between  the 
latter  and  China,  through  which  large  bodies  of  Chinese 
emigrants  reach  America,  it  would  cause  no  surprise  should 
cholera  from  Bengal  via  San  Francisco  meet  with  that  from 
Europe  via  New  York,  as  we  have  seen  that  from  Russia 
meet  with  a  fresh  invasion  from  Bengal  in  the  plains  of 
Tartary. 

After  this  recapitulation  of  the  main  features  of  this  gene- 
ral re-diffusion  of  cholera  from  an  European  focus  reflected 
into  Asia  until  it  came  into  near  relation  with  a  fresh  trace 
of  the  disease  from  its  Indian  habitat,  I  shall  enter  on  a 
closer  survey  of  that  wing  of  it  which,  taking  a  westward 
course,  spread  again  over  Europe  and  North  America. 

Beverting  to  the  European  epidemic,  which  I  stated  was 


i 

si 

i 

r' 
It 


^ 


);.<■ 


^' 


INTEODUCTOEY  ADDEESS.  457 

in  Konigsberg  in  July,  1871,  we  find  it  in  the  autumn  so 
far  west  as  Hamburg,  in  Hemosand,  in  Sweden,  after 
visiting  most  of  the  ports  on  the  South  Baltic  shore,  and 
presenting  itself  in  Berlin.  From  Stettin  it  was  transported 
in  an  emigrant  vessel  across  the  Atlantic  to  Halifax,  on  the 
6th  of  November,  where  it  exhausted  itself  among  the 
families  of  the  pilots  in  quarantine.  Into  England  cases 
were  received  twice  in  September  without  producing  other 
cases.  Late  in  the  same  year  (1871)  it  was  at  the  mouths 
of  the  Danube,  and  it  wintered  in  Constantinople,  from 
which  it  reached  Salonica,  in  the  iSjgean,  the  island  of 
Cerigo,  Brusa  in  the  Sea  of  Marmora,  and  St.  Jean  d'Acre; 
and  in  all  these  extensions  it  was  attributed  to  introduction 
by  passengers  in  steam  packets  from  Constantinople.  In 
all  of  these  diffusions  human  intercourse  may  be  assigned  as 
the  great  factor,  whether  by  regulated  commerce  at  sea,  or 
by  the  movements  of  troops  or  pilgrims. 

In  1872,  its  activity  was  renewed  in  early  spring  at 
several  points  in  south-west  Russia,  and  by  Midsummer  it 
was  epidemic  in  the  wide  plains  north  of  the  Black  Sea, 
was  present  mildly  in  Moscow,  and  a  little  later  in  St. 
Petersburg.  It  broke  out  again  violently  at  Kief  on  the 
7th  of  June,  raging  amongst  the  pilgrims  crowded  in  the 
courts  and  cells  of  the  monasteries.  In  a  southerly  direc- 
tion it  ravaged  the  basins  of  the  Dnieper  and  Dniester,  and 
was  in  Odessa  early  in  June,  and  in  Constantinople  in  August. 
It  traversed  Bessarabia  and  reached  the  banks  of  the 
Danube.  In  a  westerly  line,  the  infection  spread  through 
Podolia  into  Poland  and  Galicia.  It  was  at  Warsaw  in 
July,  at  Berlin  and  at  Gefle  in  August,  and  in  Sweden  in 
October.  North  of  the  Great  Carpathians  it  settled  in 
Galicia,  and  extended  into  Silesia  and  to  Saxony,  reaching 
Dresden.  South  of  the  Carpathians,  the  epidemic  crossing 
from  Galicia,  diffused  widely  in  Hungary,  and  fixed  itself  in 
Buda  and  Pesth  in  the  middle  of  October.  It  crossed  the 
range  also  from  Silesia  into  Moravia,  and  was  in  Prague, 
in  Bohemia,  16th  November.  Vienna  appears  to  have 
remained  free  in  1872.  The  infection  wintered  in  Galicia 
and  Silesia,  in  Hungary,  Moravia,  and  Bohemia,  having 
accomplished  ten  degrees  of  longitude  westward  from  its 
winter  quarters  of  1871-72, 

In  January  of  the  present  year  (1873)  it  quieted  much  in 
these  provinces,  but  there  were  fresh  outbreaks  noted  in 
west  Russia,  in  Moscow,  and  provinces  to  the  west  of  it, 
while   Galicia  continued  to    suffer  inordinately   from    the 
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disease.      It   broke   out   too   in    Paltusk,   lying   north  of 
Warsaw. 

In  May  there  was  a  grand  revival  in  all  the  provinces 
infected  by  it  in  the  autumn  of  1872.  It  began  to  diffuse 
itself  almost  simultaneously  along  the  banks  of  the  Danube, 
Vistula,  and  Elbe,  and  it  broke  fresh  ground  in  Venice  and 
Treviso.  On  the  Danube  it  began  its  march  at  the  garrison 
town  of  Widdin  in  mid-May ;  upwards  it  appeared  at  Tom- 
severin,  near  Orsova,  on  the  24th  of  June,  but  it  Uad  been 
active  up  the  stream  at  Pesth  since  the  end  of  March. 
Down  the  river  it  appeared  almost  consecutively  in  Bnst- 
chuk,  Giurgevo,  Silistria,  Kassos,  Braila,6alatz,  and  Taltcha, 
on  the  banks  of  the  river,  and  inland  to  some  distance,  at 
Krajova  and  Jassy  on  the  north,  and  in  Shumla  in  the 
80uth,  infecting  the  garrisons  badly;  and  it  reached  Varna, 
on  the  Black  Sea.  Constantinople  escaped,  but  west  of  it 
the  disease  had  spread  to  Salonica  in  September. 

On  the  Vistula  it  revived  at  Warsaw  in  May,  and  from 
Thorn,  where  it  was  present  in  mid-June,  was  carried 
by  the  raftsmen  to  Dantzic  at  the  end  of  June.  Eastward 
of  that  city  it  spread  along  the  Baltic  to  Elbing,  Konigs- 
berg  and  Memel,  with  the  opening  of  trade,  and  was  felt  at 
Cronstadt  in  August.  To  the  westward  it  spread  to 
Swinemunde,  Stettin  on  the  Oder,  to  Kiel,  Copenhagen, 
and  across  the  belt  to  Helsingborg  in  Sweden,  and  to 
Bergen  on  the  west  coast  of  Norway,  in  October. 

On  the  Elbe  it  was  present  at  Prague,  from  November 
1 872,  with  a  short  interruption  in  February,  and  it  reap- 
peared in  Dresden  in  mid-May,  and  was  at  Hamburg  and 
Altona  in  June. 

In  Vienna  cases  were  reported  in  January,  and  probably 
cholera  was  never  extinct  in  that  city  up  to  June,  when  it 
could  Ao  longer  be  concealed,  but  was  assigned  to  fresh 
importation  from  Buda.  It  extended  up  the  Danube  to 
Passan,  and  from  thence  by  the  Iser  to  Munich  in  July. 
Passing  from  the  Danube  to  the  Maine  it  visited,  in  suc- 
cession, Nuremburg,  Bamberg  and  Wurzburg  where  it 
prevailed  in  September.  In  Berlin  the  first  case  appeared 
on  the  21st  of  July,  and  the  virus  is  not  yet  extinct. 

After  its  outburst  late  in  May  in  Venice  and  Treviso,  it 
was  at  Trieste  in  July,  and  crossing  Italy  it  appeared  at 
Parma  and  Turin,  and  was  in  Genoa  in  mid-August,  and  it 
is  stated  to  have  been  present  since  July  in  Naples. 

To  the  west  of  the  Rhine,  there  were  rumours  of  its 
existence  in  Lauterburg,  on  the  bank  of  the  river  between 
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Strasbarg  and  Mannheim^  early  in  July,  but  nothing  has 
been  heard  since  of  its  presence  in  that  district  or  on  the 
Upper  Rhine.  At  Havre  it  was  reported  on  the  19th  of 
July,  at  BouetL  on  the  5th  August,  and  at  Paris  on  the  4th 
September,  after  infecting  Caen,  on  the  banks  of  the  Orne. 
This  visitation  of  France  has  been  attributed  to  importation 
from  Hamburg,  and  not  from  any  extension  of  the  disease 
from  Germany  by  the  land  frontier. 

In  England  cases  have  been  brought  up  the  Thames  on 
two  occasions — July  28th  and  September  6th — on  the  first 
among  emigrants  from  Copenhagen,  through  Kiel  and 
Hamburg,  who  on  the  28th  July  were  put  on  shore  in  east 
London  where  one  died  the  next  day.  Without  any  delay 
all  were  sent  on  board  a  quarantine  vessel  at  Gravesend, 
and  no  further  results  followed  in  London.  Again,  on  the  6th 
of  September,  a  steamer  arrived  from  Cronstadt,  which  she 
had  left  on  the  29th  August,  and  a  seaman  had  fallen  sick 
on  the  81st.  The  patient  only  was  put  into  quarantine,  and 
the  vessel  proceeded  into  dock. 

At  Southampton  a  case  that  proved  fatal  was  admitted  to 
the  hospital  and  died  same  day,  10th  September.  He  had 
been  at  Havre  on  the  6th  September,  the  disease  then 
existing  there.  On  the  18th  of  September  a  case  of 
sporadic  cholera  was  reported  at  the  coast-guard  sti«tion  at 
Netley,  near  Southampton,  but  it  was  not  followed  by 
others. 

At  Liverpool  there  were,  early  in  September,  four  cases 
and  three  deaths  among  German  emigrants,  through  Hull. 
In  mid- September  a  fatal  case  occurred  among  French 
seamen  from  Havre,  through  Southampton,  same  day.  Two 
vessels  from  Havre  were  docked  on  the  21st  and  25th  Sep- 
tember; in  the  first  vessel  three  of  the  crew,  and  in  the  last, 
one,  died  soon  after  arrival  in  the  crowded  docks. 

It  was  semi-officially  declared  in  the  Times  of  the  15th 
November  that,  during  the  previous  week,  6th  to  13th,  cho- 
lera had  appeared  here  and  there  in  many  parts  of  Europe, 
fitfully  and  unexpectedly,  and  that  up  to  that  date,  the  ports 
infected  with,  or  suspected  of,  cholera  were  Cronstadt,  Memel, 
Konigsberg,  Dantzic,  Stettin,  Copenhagen,  Helsingborg, 
Hamburg  and  Altona,  Havre,  Genoa,  Trieste,  and  Varna. 

By  the  earliest  official  report  for  November,  1873,  for 
which  I  am  indebted  to  Mr.  J.  N.  Eadcliffe,  the  disease  was 
present  in  various  parts  of  Hungary  and  Poland,  and  was 
not  quite  extinct  in   their  capitals,  Buda-Festh   or  Ofen, 
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mad  Warsaw ;   the  iiietropcdifleSy  St.  Petersborig,  Vienna, 
Berlin  and  Pans,  were  still  infected. 

On  the  shofes  and  riTers  ci  Eorope  there  were  then  in 
qoarantine,  Cronstadt  and  Berel  in  the  Gnlf  <^  Finland ; 
Riga,  cm  the  golf  of  that  name ;  Labeck,  in  East  Holstein  ; 
Helsingborg,  in  Sweden^  cm  the  Chreat  Belt;  Bergen,  on 
the  west  coast  of  Norway;  Hamborg  and  Altona,,  ovi  the 
Elbe;  Botterdam,  Dort,  and  Sdieidam  on  the  Meose; 
Antwerp,  on  the  Scheldt;  and  Havre  and  Caen,  on  the 
Seine ;  in  the  Mediterranean,  at  Naples ;  in  the  Adriatic,  al 
Fiame ;  in  the  Levant,  aroond  Salonica ;  and  in  llie  Black 
Sea,  at  Solina,  on  a  mouth  of  the  Danabe. 

The  ontbarst  of  cholera  in  the  central  United  States 
simnltaneonslj  with  its  wide  extension  in  central  and 
western  Europe  in  the  past  snmmer,  has,  from  that  circam- 
stance,  a  cosmical  rather  than  local  interest.  Its  appearance 
was  so  unexpected  that  many  have  contended  for  its  spon- 
taneous origin  there ;  and,  if  it  were  not  imported,  it  will 
afford  an  instance  of  having  been  acclimated  in  the  great 
central  plains  of  North  America,  as  some  believe  it  to  be 
in  those  of  south-west  Russia.  But,  on  the  other  hand,  il 
has  been  asserted  that  it  was  imported  from  Odessa  into 
New  Orleans,  where  it  broke  out  in  April,  1873,  there 
being,  however,  no  proof  of  its  existence  in  Odessa  imme- 
diately previous  to  that  time ;  but  it  is  of  importance  to 
recall  that  in  the  last  quarter  of  1872,  the  whole  island  of 
Cuba  was  in  quarantine,  with  Jamaica,  on  account  of  sus- 
picion, at  least,  of  cholera,  from  which  it  is  to  be  inferred 
that  the  disease  may  have  been  then  in  that  region. 

It  appeared  at  New  Orleans,  and  afterwards  at  Memphis, 
on  the  Missisippi,  from  which  lost  it  is  said  to  have  been 
carried  on  the  railroad  into  Tennessee,  infecting  Nash- 
ville, in  centre  of  Tennessee,  by  the  1st  of  Jane,  and  a  belt 
of  towns  at  some  distance  around  it,  as  Gallatin,  Murfrees- 
boro*,  and  Woodburn. 

From  Memphis  it  was  conveyed  in  steamers  to  Evansville 
and  Cincinnati  on  the  Ohio,  and  to  St.  Louis  at  the  junc- 
tion of  the  Mississippi  and  Missouri.  It  had  reached  the 
uppermost  of  these  cities — Cincinnati — so  early  as  the  22nd 
of  May,  at  the  very  time  when  its  activity  was  being  aroused 
on  the  several  rivers  before  named  in  Central  Europe.  Its 
great  characteristic  was  that,  in  all  the  towns  visited,  it 
broke  out  in  the  worst  drained  and  least  sanitary  districts, 
and  was  most  severely  felt  in  Cincinnati,  which  is  described 
by  Dr.  Peters,  of  the  New  York  Board  of  Health,  a  resident 
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physician^  as  *'a  standing  menace  and  danger  to  the  rest 
of  the  country,  more  dangerous,  perhaps,  to  other  cities  and 
towns  than  it  is  to  itself  and  its  own  residents  and  visitors/' 
Being  the  centre  of  the  great  bacon  factories  of  the  United 
States  it  is  filled  with  piggeries,  slaughter-houses,  and 
salting  houses.  Its  type  therein  was  "  most  malignant 
and  virulent,  marked  by  suddenness  of  attack  and  rapidity 
of  fatal  result '' — ''  creeping  from  person  to  person,  and 
from  house  to  house,  with  unmistakable  marks  of  commu- 
nication to  relations,  friends,  etc.,  of  the  sick.  As  the 
drinking  water  is  good,  no  general  outbreak  has  occurred, 
and  it  has  always  been  perfectly  safe  to  visit'*.  In  this 
description  there  is  a  graphic  instance  of  the  spread  of  the 
disease  in  a  city  possessing  the  very  unusual  mixed  sanitary 
features  of  filth  and  pure  water.  On  the  other  hand,  Louis- 
ville, lying  between  infected  Evansville  and  Cincinnati, 
escaped  the  disease  again  for  the  fifth  time,  having  had 
little  or  none  of  it  in  1832-33,  1848-49,  1854  and  1866.  It 
is  "  a  very  clean  city,  built  on  sandy  gravelly  soil,  with 
broad,  well-paved  streets,  widely  separated  houses,  clean 
courts,  alleys,  yards,  and  stables.'' 

This  last  chapter  in  the  history  of  cholera,  dating  from 
its  outburst  in  Kiev  in  1 869  up  to  the  present  time,  epito- 
mises the  entire  history  of  the  disease,  appearing  also  to 
substantiate  the  conclusion  that,  while  it  is  capable  of 
exclusion  by  preventive  measures,  it  is  also  amenable,  when 
introduced,  to  the  laws  that  regulate  the  general  health 
conditions  of  a  region,  district,  or  city ;  so  that  the  general 
causes  that  enhance  or  impair  those  conditions  become 
likewise  the  "juvcmtia''  or  "Icedentia"  in  seasons  of  epidemic 
cholera ;  and  that,  where  the  isolated  cases  termed  euphe- 
mistically "  cholera  nostras*',  are  familiar  in  non-epidemic 
seasons,  there  true  epidemic  Asiatic  cholera  commits  its 
greatest  ravages  and  may  probably  even  acquire  epidemic 
force  without  any  traceable  fresh  importation. 

Further,  that  the  almost  simultaneous  manifestations  of 
the  invasive  form  of  cholera  in  May,  1873,  at  geographical 
points  so  far  apart  as  Widdin,  on  the  Danube,  Warsaw,  on 
the  Vistula,  Dresden,  on  the  Elbe,  the  Venetian  province, 
and  New  Orleans  on  the  Mississippi,  may  be  attributable  to 
telluric  or  meteorological  conditions  proper  to  the  season 
of  the  year,  or  to  some  pandemic  constitution  of  which 
nothing  is  definitely  known. 

Lastly,  amidst  good  local  sanitary  states,  the  infectious- 
ness of  cholera  is  at  its  minimum,  as  at  Louisville,  and 
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amidst  the  opposite  conditions  it  is  at  its  maximutn,  wlien 
it  is  scarcely  distingaishable  from  direct  contagion^  as  at 
Cincinnati^  and  in  crowded  garrisons  as  on  the  Danube, 
or  in  the  ill-provided  hordes  that  attend  eastern  fairs^  and 
pilgrimages  at  Mecca,  and  frequently  in  India. 

Opinions  are  still  divided  as  to  the  best  mode  of  dealing 
with  cholera  epidemics,  and  the  practices  in  vogne  aim 
at  exclusion  or  palliation  with  the  hope  of  eradication. 
The  first  of  these  was  asserted  as  the  only  reliable  method 
by  the  Sanitary  Congress  of  1866  at  Constantinople,  and 
it  has  been  acted  on  with  most  beneficial  results  in  Egypt 
and  the  Levant,  at  Malta  and  Gibraltar.  The  second  is 
that  which  actuates  us  in  England  where  trade  scarcely 
admits  of  any  beyond  trivial  restrictions. 

Hitherto,  the  results  of  measures  to  improve  our  general 
health  conditions,  and  prompt  dealing  with  the  first  cases 
or  units  of  infection,  have  been  very  satisfactory,  so  as  to 
warrant  a  reliance  on  their  efficacy;  but  there  is  one 
thing  essential  to  complete  success,  viz.,  the  utmost  pub- 
licity with  no  concealment  of  local  defects  or  of  suspicions 
cases,  which  happily  our  habits  ensure,  whilst  concealment 
prevails  elsewhere.  Thus,  side  by  side,  the  success  of 
these  different  principles  of  action  corroborates  the  idea 
that  in  cholera  epidemics,  a  '^  nidus  ^^  is  as  indispensable  as 
a  germ,  but  the  broad  questions  are  as  yet  suhjvdice.  Is 
either  of  these  essentials  capable  of  producing  the  other?  Can 
the  germ  originate  de  novo  amid  generally  defective  sanitary 
conditions?  Or  will  the  importation  of  a  specific  case  into 
a  generally  healthy  community  cause  the  growth  in  it  of  the 
conditions  needful  to  the  development  of  the  true  epidemic 
type  ? 

At  the  present  moment  another  question  presses  itself  on 
the  public  mind.  What  are  the  chances  of  an  invasion  of 
the  present  epidemic  among  ourselves?  It  is  one  that 
cannot  be  dismissed  summarily,  when  we  recollect  that  in 
the  last  quarter  of  1831  the  disease  from  Hamburg  appeared 
in  Sunderland  in  October,  and  in  Tynemouth  in  December, 
to  become  general  in  May,  1832 ;  that  in  1848,  again  from 
Hamburg,  it  appeared  in  several  parts  of  the  north,  but  did 
not  become  general  until  April,  1849;  that  in  1853,  once 
more  it  began  in  the  north  in  September,  and  became  epi- 
demic early  in  the  summer  of  the  following  year;  and 
lastly,  that  in  1865  it  appeared  in  Southampton,  from  the 
Mediterranean^  in  September,  became  epidemic  in  London 
in  May,  1866,  and  in  Liverpool  in  July,     We  have  now  in 
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1873  had  the  disease  introduced  into  London  from  Ham- 
burg and  Cronstadt  in  August^  and  into  Southampton 
from  Havre  in  September ;  and  it  was  conveyed  to  Liverpool 
from  Havre  through  Southampton  as  well  as  direct  into 
the  docks  from  Havre  by  three  several  vessels,  and  into  the 
town  by  emigrants  from  Hamburg  through  Hull — all  in 
September. 

Analogies  like  these  leave  grounds  for  the  gravest 
apprehensions  of  the  coming  year,  and  press  on  the  na- 
tional and  local  authorities  the  necessity  of  urging  to  the 
utmost  those  hygienic  principles  on  which  we  have  placed 
reliance  for  the  eradication  or  neutralization  of  the  germs 
of  the  disease,  which  principles  will  have  triumphed  in  the 
event  of  reappearance  and  extension  not  occurring  among 
us  in  the  spring  of  1874.  Our  best  assurance  rests  on  the 
high  state  of  public  health  marking  the  year  1873.  The 
Registrar-Generals  report  for  the  first  quarter  of  the  year 
states  that : — "One  of  the  most  remarkable  and  satisfactory 
features  of  the  period  is  the  decline  in  the  fatality  of  the 
principle  zymotic  diseases,  of  which,  excluding  small  pox  '\ 
that  had  swollen  the  previous  returns,  and  was  then  re- 
ceding, "  the  annual  rate  in  the  first  quarter  of  the  four 
years,  1870-3  has  been  successively  3*5,  30,  3  0,  and  2*2 
per  1,000.;' 

In  foreign  climes  we  learn  of  small-pox  in  India  and 
over  Europe  generally,  and  in  the  Azores,  aod  Dr.  Milroy 
acquaints  me  with  the  fact  there  has  been  a  very  great  mor- 
tahty  by  it  through  the  summer  and  autumn  in  the  island  of 
Jamaica. 

Small-pox  commenced  in  epidemic  form  in  England  in 
in  the  last  half  of  1870,  and  showed  no  marked  decline  till 
the  spring  quarter  of  1873,  when  the  deaths  had  sunk  to  722 
since  the  corresponding  quarter  of  1872,  when  they  num- 
bered 7,720 ;  and  in  the  autumnal  quarter  the  Eegistrar- 
General  reports  only  277  deaths,  "which  is  probably  the 
smallest  number  that  has  occurred  since  the  beginning  of 
the  present  century, '^ — "  and  only  15  among  the  population 
of  3i  millions  of  persons  living  within  the  metropolitan 
area." 

At  the  same  time,  measles  and  whooping-cough  were 
declining,  and  among  the  principal  zymotic  diseases,  scar- 
let fever  and  diphtheria  were  more  than  ordinarily  fatal, 
and  there  "were  many  instances  of  excessive  death  rate  and 
fatality  from  zymotic  diseases  in  small  villages  and  rural 
sub-districts/' 
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The  second  qaarter,  to  June  SOth^  was  reported  of  as  main- 
taining the  steady  decline  in  the  fatality  of  zymotic  dis- 
eases^ and  showing  a  death  rate  of  2*1  per  thousand^  a^inst 
S-2,  3*8,  and  3*4  in  the  spring  quarters  of  1 870-1.2.  Small- 
pox^ scarlet  fever^  and  measles^  had  all  abated. 

It  is  most  worthy  of  remark  tiiat  the  deaths  from  diarrhoea 
excited  no  notice  by  their  frequency,  or  by  any  pecoliarity, 
before  the  end  of  tiie  first  half  of  the  year,  when  in&ntile 
diarrhoea  began  to  prevail,  and  early  in  July  a  choleraic  dis- 
position was  superadded  in  London.  Thus,  in  the  weeks 
counting  from  the  22nd  of  June  to  the  9th  of  Aagost, 
the  deaths  rose  steadily  22,  68,  100,  205,  305,  375,  and 
470,  and  from  the  9th  of  August  they  as  steadily  declined 
on  the  following  scale,  405,  362,  277,  229, 162,  127,  and 
85  for  the  week  ending  on  the  26th  of  September,  being 
then  slightly  below  the  corrected  average  in  the  correspond- 
ing weeks  of  the  last  ten  years.  The  annual  death  rate 
from  diarrhcea  was  equal  to  1*3  per  1,000  in  London  ;  while 
in  the  17  other  large  English  towns  it  averaged  3.5  per 
1,000.  To  cholera  only  three  deaths  were  referred  in  the 
last-mentioned  week,  all  being  of  children,  certified  as 
choleraic  diarrhoea. 

Since  the  spring  of  1873,  one  of  the  most  dreaded  of 
endemo-epidemic  diseases,  yellow  fever,  has  raged  in  the 
centre  of  North  America  and  on  the  coasts  of  South  America 
from  Cayenne  to  Monte  Video,  without  any  apparent  re- 
lation between  those  two  epidemics.  It  was  present  in 
Monte  Video  in  August,  and  it  broke  out  in  Shreveport,  on 
the  Bed  Biver,  a  western  tributary  of  the  Mississippi,  at  400 
miles  inland  &om  New  Orleans,  in  August,  and,  later,  at 
Memphis,  which  had  already  undergone  an  epidemic  of 
cholera  earlier  in  the  season.  Cholera  spread  up  the  river 
from  New  Orleans  in  April.  Yellow  fever  had  not  been 
seen  there  since  1865,  when  it  seemed  to  be  eradicated  from 
its  perennial  habitat  by  the  vigorous  sanitary  measures 
instituted  by  General  Butler.  The  fact  of  the  existence  of 
those  two  great  epidemic  diseases  in  the  valley  of  the  Missis- 
sippi in  the  same  year  raises  suspicion  of  some  widely- 
spread  regional  morbific  agencies  in  operation  there.  The 
outbreak  commenced  in  Shreveport,  in  Louisiana,  where  it 
was  attributed  to  obstructions  in  the  river  at  the  mouths  of 
the  sewers,  and  afterwards  it  appeared  at  Memphis,  on 
the  main  stream  of  the  Mississippi  600  miles  from  its  mouth, 
and  then  at  Little  Bock  on  the  Arkansas  Biver,  through 
which  the  railroad  from  Memphis  to  Galveston   Bay  runs 


INTBODDCTOBY  ADDBB8S.  465 

to  cross  the  Red  Eiver  above  Shreveport.*  Later  it  has 
taken  a  westward  course  through  Alabama,  where  the  chief 
town  Montgomery  was  suffering  by  latest  accounts,  and 
thence  onwards  through  Georgia  to  Savannah^  on  the  Atlan- 
tic shore. 

Commerce  has  been  suspended  and  town  populations 
have  fled  before  this  scourge,  the  amenability  of  which  to 
efficient  sanitary  measures  has  been  confirmed  in  the  island 
of  Jamaica,  under  the  guidance  of  a  board  of  health,  with 
its  appointed  officers  located  in  the  greater  centres  of  a  negro 
population. 

The  history  of  diseases  amid  the  small  communities  of 
ships  frequently  yields  instructive  lessons,  and  one  of  such 
is  given  by  the  flying  squadron.  Of  these  ships,  the  Doris 
may  be  said  to  have  had  the  least  favourable  conditions  of 
general  health.  Being  the  worst  infected  by  enteric  fever 
she  was  detached  at  Barbadoes  to  convey  those  cases  from 
the  squadron  to  Bermuda,  and  having  completed  that  duty 
she  rejoined  the  squadron  at  Dominica  in  the  middle  of  April. 
After  visiting  the  Leeward  Islands  the  squadron  left  Jamaica 
on  the  28th  May,  between  which  and  arrival  off  Nassau  on  the 
8th  of  June,  a  fatal  case  of  yellow  fever  terminated  on  board 
the  Doris,  no  other  ship  presenting  the  malady,  showing 
how  much  an  inferior  state  of  general  health  influences  the 
susceptibility  of  a  crew  to  yellow  fever. 

In  Europe  it  has  come  to  be  generally  admitted,  after 
much  controversy,  that  sewer  filth  and  its  gases  are  the 
generators  of  enteric  fevers;  and  so,  in  America,  the  opinion 
is  gaining  strength,  and  will,  I  think,  finally  prevail,  that 
filth,  in  the  form  X)f  decomposing  vegetable  and  animal 
matters,  and  the  gaseous  emanations  from  them  provoked  by 
heat  and  moisture,  are  the  efficient  causes  of  yellow  fever. 
Whether  the  germ  is  or  is  not  renewed,  from  time  to  time, 
in  its  usual  habitats  may  be  open  to  dispute,  but  all  modern 
evidence  goes  to  prove  that  it  cannot  take  on  epidemic  in- 
tensity without  the  co-operation  of  heat  and  moisture  on 
filth,  and  that  places  thas  infected  are  dangerous  for  the 
healthy  to  enter, — such  as  the  holds  of  ships  deserted  by 
their  infected    crews,  and    of   buildings  similarly  circum- 


•  Subsequent  advices  from  the  U.S.,  at  Memphis,  where  the  ravages  of 
yellow  fever  had  been  gpreatest,  the  disease  causing  1500  deaths,  declined 
at  once,  on  the  setting  in  of  hoar  frosts,  and  disappeared  with  the  perma- 
nence of  cold  weather.  So  in  all  other  towns  the  early  winter  put  an 
end  to  the  development  of  fresh  cases  and  the  disease  speedily  became 
extinct. 
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stanced  on  shore;  and  further  to  prove  that  althongh 
infection  may  be  repeated  by  the  removal  of  the  sick  into 
other  localities  where  filth  and  heat  and  atmospheric  mois- 
ture are  combined,  yet  there  is  scarcely  any  dang-or  where 
the  sick  thus  removed,  as  from  ships  for  instance,  are 
placed  in  well-ventilated  buildings,  or  in  open  tents,  and 
their  excreta  removed,  and  that  the  vitality  of  the  disease 
is  destroyed  by  cooling  of  the  atmosphere  to  the  freezing 
point. 

In   the  London   district  there  has  been   a  noteworthy 
outbreak  of  enteric  fever  this  autumn  in  the  best  built  and 
well-drained  district  of  London,  lying  between  Cavendish 
Square  and  the  New  North  Boad.   In  this  instance,  attention 
was  directed  by  Dr.  Murchison  to  the  milk  supply  of  the 
neighbourhood,  which  was  traced  to  have  been  from  the 
same  dairy,  one  which  professed  to  supply  milk  of  faultless 
quality  to  its  customers,  and  following  out  the  inquiry,  ifc 
was  proved  that  on  one  of  the  farms  from  which  its  supplies 
were  obtained  the  pump  well  was  contaminated  by  leak- 
age from  a  cess-pit,  and  that  if  no  dilution  of  the   milk 
could  be  asserted,  yet  the  milk-cans  had  undergone  ablution 
at  the  pump.      The  history  of  this  case  corroborates  the 
views  first  started  by  Dr.  Ballard  to  account  for  the  out- 
break of  this  fever  in  Islington  in  1869,  who  with  equal 
success  applied  his  theory  to  account  for  the  outbreak  of 
this  disease  at  Moseley,  near  Birmingham,  in  1872.     Con- 
sequent  on  this  discovery,  by  examining  thoroughly  into 
the  milk  supply  in  instances  of  endemics  of  enteric  fever, 
it  has  been  shewn  to  be  quite  explanatory  of  similar  out- 
bursts, in  Leeds,  in  1872,  by  Dr.  Robinson,  and  in  Glasgow 
by  Dr.  Russell. 

No  further  evidence  is  required,  I  think,  to  convince  us 
of  the  accuracy  of  the  theory  that  enteric  fever  is  propa- 
gable  by  decomposing  excreta  conveyed  into  the  stomach 
by  the  medium  of  drainage  water.  In  all  these  instances 
the  adulteration  of  milk  with  such  impure  water  was  most 
clearly  to  be  infeiTod,  as  the  connection  between  the  cess- 
pit with  the  water  tank  was  proved,  as  well  as  the  practice 
of  using  the  water  for  washing  the  dairy  utensils  if  not 
that  of  adding  it  to  the  milk  for  its  trade  dilution. 
Doubtless,  there  are  ample  grounds  for  legislation  to  secure 
a  greater  purity  of  this  necessary  of  life,  which  is  more 
than  ever  relied  on  as  civilisation  advances  not  merely  as 
an  ordinary  article  of  diet,  but  as  the  chief  pabulum  for 
children,  and  for  those  who  are  reduced  by  wasting  diseases. 
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An  idea  has  been  started  that  the  milk  produced  by  cows 
fed  on  sewage-farms  is  capable  of  extending  enteric  fever 
epidemics,  but  proofs  are  wanting^  and  it  seems  more 
likely  that  the  frequency  of  entozoa  may  be  increased 
by  that  agency,  but  of  this  result  proofs  are  likewise 
wanting. 

Whilst  zymotic  bowel  disorders  have  been  on  the  decline, 
and  below  par  in  England^  where  cholera  has  not  extended 
from  imported  cases,  there  has  been  a  proclivity  to  the 
fever  types  of  disease,  without  excess  in  town  populations 
over  the  general  average  of  the  kingdom.  It  may  be  in- 
ferred from  this,  that,  in  the  towns,  expenditure  on  sanitary 
works  has  been  repaid  by  improved  public  health;  and  in 
reference  to  this  the  Eegistrar-General  asserts  :  *'  This  de- 
cline in  the  fatality  of  fever  may  be  referred,  in  London,  to 
an  improved  sanitary  organisation,  to  a  partially  purified 
river,  and  to  the  greater  purity  of  the  water  supplied  by  the 
metropolitan  water  companies/' 

In  the  etiology  of  cholera  and  of  enteric  fever,  there  is  a 
presumed  analogy  that  both  are  propagated  by  means  of 
bowel  excreta,  with  drinking-water  for  their  vehicle.  If  this 
be  true,  yet  the  development  of  the  diseases  differs :  enteric 
fever  is  found  endemic  in  high  or  low  localities  alike,  while 
cholera  incubates  on  low  marshy  lands,  and  in  littoral 
towns,  and  in  streets  along  river-banks,  from  which  it  rises 
up  to  the  higher  grounds  of  towns,  with  mixed  endemo- 
epidemic  characteristics. 

Interesting  facts  relative  to  enteric  fever  have  been  af- 
forded in  1873,  by  two  squadrons  of  our  navy — the  channel 
and  flying  squadrons.  The  channel  squadron  sailed  from 
Plymouth  on  the  21st  of  October,  1872,  and  anchored  at 
Vigo  from  the  25th  of  October  to  the  7th  of  November, 
leaving  it  without  taint.  The  flying  squadron  left  England 
in  the  third  week  of  January  1873,  and  remained  at  Vigo 
from  the  27th  of  that  month  to  the  6th  of  February,  leaving 
that  port  apparently  healthy ;  enteric  fever  presented  in 
two  of  the  ships — the  Narcissus  and  Doris — within  four- 
teen days  after  departure. 

The  channel  squadron  returned  to  Vigo  in  good  health 
on  the  1st  of  March,  and  enteric  fever  presented  itself  on 
the  16th  of  March ;  the  squadron  remaining  there  until  the 
11th  of  April,  with  enteric  fever  in  two  of  the  ships.  At 
each  visit  leave  on  shore  was  granted  to  the  officers  and 
men  without  hesitation,  and  all  the  ships  replenished  their 
water  by  means  of  tank  vessels  belonging  to  the  town;  and 
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the  causes  of  disease  must  have  been  developed  there  be- 
tween the  date  of  departure  of  the  channel  squadron  on  the 
7th  of  November,  1872,  and  the  arrival  of  the  flying  sqaad- 
ron  on  the  27th  of  January,  1873. 

The  infection  of  the  ships  was  attributed  unanimously  by 
their  surgeons  to  the  supply  of  water  obtained  there — in 
part  from  the  town  conduits,  and  in  part  from  streams 
within  two  miles  of  the  town,  one  of  these  coursing  through 
a  district  of  vineyards  undergoing  manuring  at  that 
season,  and  both  being  resorts  of  the  washerwomen  of  the 
town. 

Yigo  is  surrounded  by  mountains,  and  is  placed  on  a 
hill-side,  with  sewers  running  along  the  middle  of  the  streets^ 
broken  into  in  many  places,  giving  exit  to  foul  odours^  but 
undergoing  a  natural  flushing  in  the  winter  season  during^ 
the  heavy  falls  of  rain.  The  surgeons  failed  to  assign  more 
than  one  case  of  fever  to  communication  with  the  town,  and  in- 
deed some  were  attacked  who  had  not  landed,  while  all 
drank  of  the  water  received  on  board. 

The  health  of  the  town  was  reported  to  be  particularly 
good  at  the  time ;  but  typhoid  cases  were  said  to  prevail 
there  occasionally,  and  in  the  previous  year  our  consul  had 
lost  a  member  of  his  family  by  it. 

Out  of  seven  ships,  four  were  attacked ;  and  of  the  three 
exempted,  two  (Aurora  and  Bndymion)  were  furnished  with 
means  of  filtering  the  drinking  water ;  no  reason  so  pro- 
bable has  been  offered  to  account  for  the  exemption  of  the 
third,  the  Topaze,  but  it  is  possible  that  her  water  may 
have  been  derived  unmixed  from  the  purest  of  the  three 
sources  from  which  the  squadrons  were  supplied.  The 
water  appeared  after  sediment  to  be  free  from  any  per- 
ceptible impurity,  and  was  free  from  any  disagreeable 
taste. 

After  the  flying  squadron  had  proceeded  to  sea,  the  fever 
appeared  on  the  fourteenth  day,  continuing  to  afford  cases 
up  to  the  thirty-fifth  day  in  the  worst  infected  of  the  ships^ 
the  Doris.  On  their  arrival  at  Barbadoes,  the  authorities 
declined  to  receive  the  sick  on  shore,  which  led  to  their 
transfer  to  the  Doris,  which  proceeded  straight  to  Bermuda, 
where  thirty-two  cases  were  landed  next  day  (17th  of  March) 
at  the  quarantine  island  appertaining  to  the  Naval  Hos- 
pital, where  one  death  occurred,  and  the  remainder  con- 
valesced. 

The  channel  squadron  took  a  homeward  course  from 
Vigo,  arriving  at  Portsmouth  on   the  15th  of  April,  and 
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landed  at  once  thirty-five  fever  patients^  and  subsequently 
seven  cases,  making  in  all  forty-two  oases  of  fever.  Of 
these,  three  died  and  thirty-nine  convalesced. 

The  Minotaur  sent  her  last  case  to  hospital  on  the  1st  of 
May^  the  sixteenth  day  after  arrival ;  and  the  Sultan  hers 
on  the  9th  of  May^  twenty-four  days  after  it^  and  this  last 
case  was  probably  due  to  infection  at  Portsmouth^  where 
the  disease  existed. 

From  this  history  may  be  deduced : — 

1st.  The  necessity  for  a  chemical  examination  of  water 
received  into  ships,  especially  in  foreign  ports^  as  well  as 
inspection  of  the  sources. 

2ndly.  The  advantage  of  using  some  efficient  filtering 
apparatus  in  every  ship,  for  purification  of  the  water  for 
drinking  purposes. 

Srdly.  The  benefit  to  a  sickly  squadron  in  having  a  special 
naval  medical  depot  to  resort  to,  from  which  local  authorities 
have  not  the  power  to  debar  them  admission,  as  occurred  at 
Barbadoes. 

Epidemiology  has,  I  believe,  a  wide  field  open  to  it  in  the 
differentiation  of  the  many  forms  of  causation  and  develop- 
ment of  fevers  in  tropical  climates,  which  are  very  unlike 
in  the  large  cities  and  in  the  uncultivated  tracks  of  coun- 
try. In  the  former  I  have  seen  much  of  what  I  consider  the 
enteric. 

Naval  medical  history  has  afforded  this  year  another 
instance  of  what,  in  the  public  mind,  has  been  regarded  as 
one  of  epidemic  disease ;  whereas,  in  reality,  its  features 
are  purely  endemic :  I  allude  to  the  mortality  among  the 
Royal  Marines,  hastily  despatched  as  a  trusty  body  of 
soldiers,  ever  ready  to  embark  without  that  preparation  for 
foreign  war-service  required  by  regiments  of  the  Line. 

On  the  13th  of  May  a  detachment  of  six  officers  and  104 
men  left  Portsmouth  and  reached  Cape  Coast  Castle  on  the 
7th  of  June,  and  disembarked  there  on  the  9th,  into  the 
narrow  quarters  of  a  small  fortress,  in  which  the  water 
supply,  obtained  from  the  roofs  and  stored  up  in  under- 
ground reservoirs  of  the  Castle,  is  stated  to  have  been 
disagreeable  to  both  smell  and  taste,  but  used  by  thirsty 
heedless  men,  unacquainted  with  the  dangers  they  ran, 
while  for  rations,  they  received,  through  a  week  or  ten 
days,  salted  meats  not  of  good  quality,  rice,  and  defec- 
tive bread,  with  moans  of  cooking  inadequate  to  their  num- 
bers. 

The  exigencies  of  the  Service  demanded  from  a  con- 
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siderable  proportion  of  them  a  march  of  eight  miles  to  El 
Mina,  with  increased  hardships.  Climatic  sickness  began 
to  show  itself  among  them  on  the  second  daj,   but  not 

fenerally  before  the  third  week,  nntil  at  length  their  con- 
ition  was  such  as  to  compel  a  re-embarkation  for  return  to 
England  in  the  eighth  week  from  their  arrival,  having 
already  lost  two  of  their  number. 

Of  the  original  strength,  110,  two  having  died,  and 
twenty-one  (four  officers  and  seventeen  men)  remaining  at 
the  Castle,  the  others,  eighty-seven  in  number,  were  pat  on 
board  on  the  1st  of  August,  and  returned  to  Portsmouth  on 
the  26th,  having  lost  ten  men  at  sea.  Thus  reduced  to 
seventy-seven,  of  whom  eighteen  having  recovered,  pro- 
ceeded to  their  barracks,  and  fifty-nine  being  still  sick, 
were  sent  to  the  naval  hospital,  forty  suffering  from  remit- 
tent or  intermittent  types  of  fever,  and  nineteen  from 
dysentery,  of  whom  one  died  of  the  former  and  three  of  the 
latter  disease. 

The  diseases  to  which  these  brave  men  fell  victims  are 
not  peculiar  to  the  African  shore,  but  the  same  as  Army  and 
Navy  medical  officers  are  familiar  with  in  all  damp  tropical 
climates,  and  as  purely  endemic  there  as  agues  and  enteric 
fevers  are  in  certain  parts  of  England. 

The  fever  type  is  the  malarious-remittent,  in  the  degree 
rightly  styled  "pernicious,"  ending  sometimes  fatally  by 
coma,  and  changing  to  the  intermittent  degree  in 
convalescence. 

The  dysentery  is  of  the  inflammatory  form,  with  enlarge- 
ment and  ulceration  of  the  solitary  glands  of  the  large  in- 
testines and  extensive  heterologous  exudation  into  the 
submucous  tissue,  leading  to  ulceration  and  sloughing  of 
the  superjacent  mucous  coat,  and  sometimes  complicated 
with  abscess  of  the  liver,  as  was  displayed  in  one  of  the 
three  cases  of  the  disease  fatal  in  Haslar  Hospital. 

Although  the  majority  of  the  cases  had  exclusively  one  or 
other  of  these  forms,  yet  the  diseases  were  frequently  inter- 
current ;  commencing  as  remittent  fever  they  took  on  dysen- 
teric symptoms,  or  as  dysentery  they  lapsed  into  remittent 
fever,  indicative  of  one  causation  for  both  forms  of  disease. 
It  was  noted  in  one  of  the  fatal  dysenteric  cases,  that  the 
blood  in  the  left  ventricle  was  filled  with  bacteria,  and  that 
in  another,  in  which  the  liver  was  reduced  to  a  unilocular 
abscess,  the  contents  were  replete  with  bacteria  and  bac- 
teroids;  and  in  all  the  fatal  cases,  whether  of  remittent  or  of 
dysentery,  that  the  spleen  presented  the  uniform  characters 
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of  great  enlargement^  and  a  soft  friable  parenchyma  of 
deepest  claret  colour,  giving  the  best  pathological  evidence 
of  a  paludal  causation  in  both,  forms  of  disease. 

It  is  remarkable  that  while  small-pox  raged  among  the 
negro  population  crowded  around  the  castle,  no  case  oc- 
curred among  the  marines  within  it,  proving  the  efficiency 
of  the  system  of  vaccination  enforced  at  their  head-quarters 
before  embarkation.  Protected  from  a  raging  zymotic  epi- 
demic disease,  they  succumbed  to  equally  preventable  en- 
demic diseases.  It  may  be  hoped  that,  being  the  fore- 
runners of  a  greater  expedition,  their  sufferings  and  losses 
will  bring  comparative  security  to  those  who  have  followed 
them. 

Another  febrile  epidemic  disorder,  as  yet  unknown  in 
Europe — the  dengufe,  or  broken-bone  fever,  from  the  seve- 
rity of  the  pains  in  the  back  and  limbs  attending  it,  has 
continued  its  eastward  march  during  the  year. 

This  eruptive  disease  is,  like  influenza,  a  pure  epidemic, 
first  attacking  a  few,  and  extending  its  circle  until  nine- 
tenths  of  a  community  into  which  it  is  introduced  feel  its 
force.  It  fills  all  with  great  alarm  by  the  violence  of  its 
assault,  prostrating  its  victims  with  febrile  pains  followed 
by  a  more  or  less  intense  scarlet  eruption,  it  ends  without 
any  mortality  or  any  sequelsB,  and  does  not  secure  its  suf- 
ferers from  second  attacks.  From  the  middle  of  the  last 
century  its  outbursts  have  frequently  occurred  on  the  op- 
posite side  of  the  Atlantic,  and  I  have  witnessed  two  such 
epidemics  in  Bermuda  between  1860  and  1864. 

It  was  severely  felt  in  Calcutta  in  1824,  and  was  de- 
scribed by  Dr.  James  Mollis  in  the  "  Transactions  of  the 
Medical  and  Surgical  Society  of  Calcutta."  Prom  that  time 
until  1870,  there  is  no  record  of  its  appearance  to  the  east 
of  the  Cape  of  Good  Hope :  but  towards  the  end  of  that 
year  it  appeared  in  Zanzibar  as  an  unknown  diseaee.  It  is 
remarkable  and  significant  that  the  name  there  given  to  it 
by  the  African  natives  was  ka-dingd,  which  is  strangely  sug- 
gestive, either  of  derivation  from  the  West  Indian  term 
dengu^,  or  that  the  African  name  ka-ding&  had  originally 
found  its  way  from  Africa  to  America  among  negroes  im- 
ported as  slaves  from  Africa. 

After  its  appearance  at  Zanzibar  in  1870,  it  spread  to 
Aden  in  June,  1871,  believed  to  have  been  introduced  from 
Zanzibar  by  native  trading  craft.  It  then  extended  to 
Bombay,  and  was  present  a  second  time  in  Calcutta  in 
September  1871,  and  became  widely  diffused  in  Bengal  in 
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1872,  causing  mnch  alarm  and  distress.  In  1872  it  was  in 
Madras  and  in  the  south  of  China^  and  by  late  acconnts  it 
was  raging  in    Shanghai  and  adjacent  province  in  June, 

1873.  In  1872  also,  the  pilgrims  at  Mecca  were  said  to  be 
suffering  an  epidemic  of  it. 

A  good  example  of  its  diffusive  power  is  related  in  the 
case  of  a  vessel — the  Dalhousie,  which,  between  Aden  and 
Bombay,  had  the  disease  among  her  crew.  At  Bombay 
she  was  cleansed  and  painted,  but  not  disinfected.  She 
there  embarked  troops  for  Cannanore,  on  the  Malabar 
coast,  where  she  arrived  on  the  2nd  March,  1872,  the  men 
were  then  healthy,  but  the  disease  broke  out  among  them 
immediately  afterwards,  when  only  four  escaped,  and  the 
disease  then  spread  across  the  presidency  to  Madras. 

This,  gentlemen,  completes  my  cursory  survey  of  the 
broad  paths  followed  by  the  epidemics  of  the  past  year. 
Before  closing,  it  is  meet  that  we  should  pay  the  passing 
tribute  of  a  sigh  to  those  of  late  fellow-workers  whom  death 
has  removed  to  scenes  beyond  his  own  domain. 

I  cannot  doubt  that  eveiy  member  of  this  Society  heard 
with  deep  regret  of  the  untimely  removal  of  one  whose 
cheerful,  intelligent  countenance  was  now  and  then  seen, 
and  his  voice  heard  in  discussion,  at  our  meetings — ^Dr. 
John  Murray,  than  whom  none  could  display  a  higher  re- 
gard to  the  dignity  and  true  interests  of  our  profession,  nor 
a  keener  spirit  in  pursuit  of  that  practical  knowledge  which 
ennobles  it.  He  has  fallen  an  early  victim  to  the  fell  diseases 
which  he  strove  to  make  his  special  study,  as  has  frequently 
happened  to  many  who  in  their  youth  had  gained  the  ap- 
plause and  won  the  confidence  of  their  professional  brethren. 
And  of  him  it  may  be  truly  said,  "  non  tetigit  quod  non 
omavit^'j  and  while  we  sympathise  in  the  irreparable  loss 
to  his  family,  of  whom  there  is  amongst  us  one  we  mast 
recognise  as  a  veteran  in  medicine,  entitled  to  our  highest 
regards  as  an  epidemiologist,  who  also  viewed  with  fond 
pride  the  reputation  of  his  kinsman  bearing  his  name, 
walking  in  the  path  of  professional  rectitude  with  promise 
of  a  bright  future,  so  we  may  hope  to  be  allowed  to  sym- 
pathise specially  with  him  in  his  bereavement,  with  feelings 
deeper  than  words  can  express. 

We  have  also,  as  a  society,  to  lament  the  loss  of  Mr. 
W.  D.  Michell,  whose  zeal  in  our  special  pursuits  was  well 
marked,  possessing  an  intimate  knowledge  of  the  march  of 
epidemic  diseases  in  the  vast  empire  of  Russia.     He  was 
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elected  to  fill  the  office  of  our  secretary  for  that  region,  and 
he  is  taken  away  before  we  have  reaped  the  fruit  of  his 
labours. 

However  much  we  may  lament,  it  is  not  for  us  to  recall 
them ;  but  let  us  hope  that  they  will  not  be  entirely  for- 
gotten so  long  as  honesty  of  purpose  shall  mark  the  en- 
deavours of,  and  be  esteemed  by,  our  society. 
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BEROES  IN  THE  USUAL  METHOD  OF    TNVESTI- 
GATING  THE  CAUSES  OF  EPIDEMICS. 

By     EOBEET     LAWBON, 
Inspector-General  of  Hospitals. 

[Read  March  11th,  1874]. 


There  is  a  great  divergence  of  opinion  among  epidemiolo- 
gists as  to  the  causes  of  certain  diseases  which  spread  widely 
from  time  to  time^  though  the  conclusions  they  arrive  at  be 
drawn,  ostensibly,  from  the  same  facts,  and  far  less  progress 
is  made  in  narrowing  the  points  in  dispute  between  them 
than  might  fairly  be  expected  when ^  such  activity  exists  as 
among  the  supporters  of  the  different  views.  It  appears  to 
me  this  divergence  is  attributable,\in  no  small  degree,  to 
the  employment  of  faulty  methods  of  investigation,  whether 
in  the  weight  attached  to  certain  data,  or  in  the  reasoning 
which  is  based  upon  them.  The  subject  merits  the  attentive 
consideration  of  the  society,  and,  on  this  occasion,  I  will 
mention  a  few  of  the  errors  encountered  at  the  very  thres- 
hold of  an  investigation  into  the  causes  of  epidemics,  with 
the  object  of  eliciting  their  views. 

When  a  certain  result,  E,  is  found  to  follow  the  operation 
of  any  influence,  which  may  be  designated  C,  and  when  B  is 
never  met  with  unless  preceded  by  the  operation  of  C,  then 
these  two  phenomena  are  said  to  stand  to  each  other  as 
cause  and  effect.  When  C  is  an  isolated  phenomenon,  there 
may  be  no  great  diflSculty  in  establishing  its  relation  to  E; 
but  if,  as  is  very  common  in  the  processes  of  nature,  C  be 
associated  with  other  phenomena,  which  may  be  indicated 
by  A,  B,  and  D,  the  question  becomes  more  difficult,  and 
trustworthy  evidence  of  the  influence  of  C  can  only  be 
obtained  by  eliminating  that  of  the  others,  by  repeating 
the  observation  under  circumstances  varied  so  as  to  exclude 
one  or  more  of  them  at  a  time,  until  C  alone  has  been  the 
only  one  constantly  present.     Again,  though  C  may  be  the 
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immediate  canse  of  E^  without  the  intervention  of  which  E 
never  presents  itself,  yet  some  of  the  other  concomitant 
pbenomena,  A,  B,  or  D,  may  be  necessary  to  ensure  the 
operation  of  0 ;  or,  again,  they  may  give  to  the  influence  of 
C  some  peculiar  extension,  or  other  characteristic,  the  cause 
of  v^rhioh  it  becomes  necessary  to  investigate.   This  can  only 
be  effected  by  a  process  similar  to  that  already  indicated  for 
the  more  simple  case ;  but,  of  course,  extending  the  analysis 
to  all  the  possible  factors,  and  to  their  relative  influence  in 
ensuring  the  result.     Such  is  the  method  by  which  the 
marvellous  advances  in  the  exact  sciences  have  been  made, 
and  it  is  the  only  one  by  which  epidemiologists  can  extri- 
cate themselves  from  the  chaos  of  opinion  which  now  ham- 
pers them.     In  the  exact  sciences,  it  is  true,  many  constants 
and  fewer  variables  are  met  with,  which  serves  to  simplify 
investigations,  while  in  epidemiology,  so  far  as  our  present 
information  goes,  there  are  fewer  constants  and  many  vari- 
ables, which  of  course  complicates  them :  but  instead  of  this 
being  a  reason  for  relaxing  the  rigour  of  the  method,  it  is 
really  the  strongest  that  can  be  advanced  for  strict  adher- 
ence to  it,  and  no  sound  progress  can  be  made  until  epidemi- 
ologists generally  acknowledge  the  necessity  for  pursuing 
this  course,  and  decline  to  receive  as  established  scientific 
truths  inferences  which  are  not  supported  by  it.     They  will 
frequently  have  to  do  with  opinions  for  which  this  basis  of 
certainty  is  wanting,  but  in  such  cases  the  views  should  be 
set  forth  as  probabilities,  or  possibilities,  only,  and  not  as 
well-established  truths. 

There  is  a  distinction  between  physical  and  epidemio- 
logical investigations  which,  requires  to  be  noticed  here.  In 
the  former  many  of  the  factors  can  be  isolated,  and  their 
properties  examined,  and  if,  in  the  case  of  others,  they 
cannot  be  obtained  in  an  isolated  and  material  form,  their 
properties  can  still  be  demonstrated  by  experiment  quite 
independently  of  the  act  of  causation  it  may  be  desired  to 
determine.  In  epidemiology  it  is  quite  difierent,  the  pecu- 
liar poison  or  excitant  of  typhus,  enteric,  or  relapsing  fever, 
of  intermittent,  remittent,  or  yellow  fever,  of  plague,  cholera, 
scarlatina,  measles,  or  hooping  cough,  has  never  yet  been 
obtained  in  a  separate  form,  and  the  existence  of  either, 
even,  is  only  inferred  from  the  occurrence  of  cases  of  the 
corresponding  disease ;  in  short,  there  is  no  reagent  for  any 
of  these,  save  the  system,  whether  of  man  or  of  such  of  the 
lower  animals  as  are  susceptible  of  the  particular  form  of 
disease ;  and  though  our  experience  may  lead  us  to  suspect 
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that,  ander  certain  circumstances,  one  or  other  may  be 
present,  still  there  is  no  means  of  determining  whether  this 
be  so,  unless  the  employment  of  the  test,  followed  by  the 
characteristic  reaction,  in  other  words,  of  the  manifestation 
of  the  disease  among  persons  or  animals  exposed  to  its 
suspected  cause.  It  is  obvious  this  peculiarity  greatly 
enhances  the  difficulty  of  solution  of  epidemiological  ques- 
tions, by  requiring  that  the  causes  should  be  traced  back 
from  the  effects,  while  it  is  impossible  to  obtain  corrobora- 
tive proof  of  their  operation,  by  independent  means,  at  any 
point  of  the  process. 

An  immediate  consequence  of  this  pepuliarity  has  been 
the  variety  of  causes  assigned  by  different  investigators  for 
the  same  disease — cholera,  for  instance.  It  is  not  surprising 
that  men  of  ardent  mind,  anxious  to  avert  the  ravages  of 
this  pestilence,  should  have  been  led  away  by  some  new  fact, 
and,  under  the  disadvantages  of  a  limited  field  of  experience, 
and  want  of  information  as  to  its  natural  history,  been 
induced  to  form  generalisations  which  more  extended  obser- 
vation, and  a  more  developed  natural  history,  show  to  haTe 
been  partial,  or  even  erroneous,  from  the  authors  having 
omitted  all  consideration  of  one  or  more  of  the  factors 
engaged  in  bringing  about  the  results  they  met  with,  or 
from  their  having  overlooked  the  true  causes  altogether. 
It  is  clearly  essential  that  this  error  should  be  avoided,  and 
whenever  a  supposed  cause  does  not  account  for  the  resolt, 
the  operation  of  some  other  factor  or  factors  must  be  looked 
for,  or  the  hypothesis  modified  so  as  to  cover  all  the  details 
satisfactorily. 

It  is  necessary  to  allude  to  a  distinction  which  has  been 
made  between  what  is  called  positive  or  affirmative  evidence, 
and  negative  evidence,  some  attaching  much  greater  weight 
to  the  former  than  to  the  latter  in  deciding  questions  in 
etiology.  One  observer,  having  seen  a  given  disease  arise 
under  certain  circumstances,  forms  a  theory  as  to  its  causes 
in  accordance  therewith.  A  second,  having  met  with  the 
disease  under  other  circumstances,  adopts  a  different  theory. 
Either  calls  that  combination  of  circumstances,  which  is  co^ 
roborative  of  his  theory,  positive  or  affirmative  evidence, 
when  followed  by  the  disease,  and  attaches  a  high  value  to 
it ;  but  when  the  other  points  out  to  him  instances  in  which 
the  combination  he  deems  sufficient  to  ensure  the  usual 
result  was  in  operation,  yet  the  result  did  not  follow, 
the  first  forthwith  designates  it  negative  evidence,  and  of 
little  value  as  compared  with  the  positive.     Either  party 
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may  adopt  this  line  of  argument  with  equal  justice,  but, 
after  all^  he  who  does  only  takes  such  facts  as  suit  his 
hypothesis,  and  ignores  those  opposed  to  it.     There  may 
have  been  some  important  factor  undetected  by  both  parties, 
or  they  may  have  included  some  that  were  not  concerned ; 
and  how  is  that  to  be  found  out  unless  by  carefully  con- 
sidering the  negative  instances,  and  endeavouring  to  ascer- 
tain wherein  they  differed  in  their  antecedents  from  the 
positive.     It  is  clear  that  a  theory  which  cannot  account  for 
the  negative,  as  well  as  the  positive  results,  must  be  imper- 
fect, if  not  actually  erroneous,  and  the  true  spirit  of  induction 
l-equires  us  to  regard  the  positive  and  negative  results  as 
equally  worthy  of  attention,  and  as  equally  important  in 
guiding  ns  to  a  correct  conclusion. 

From  the  days  of  Sydenham  there  has  been  a  prevalent 
belief  among  the  members  of  the  medical  profession,  that, 
from  time  to  time,  an  epidemic  cause  or  constitution  comes 
into  operation,  under  the  influence  of  which  not  only  the 
attacks  of  particular  diseases  are  greatly  increased  in  num- 
ber, but  generally  also  their  nature  aggravated.    The  terms 
"epidemic  cause,^^  ''epidemic  constitution,"  seem  generally  to 
have  been  employed  to  embrace  all  the  influences  which  con- 
tributed to  produce  the  outbreak,  save  those  immediately 
connected  with  the  population  amongst  which  it  occurred, 
or  the  locality  they  inhabited,  or  matters  connected  with  the 
disease  (such  as  the  virus  of  small-pox,  when  it  was  a  ques- 
tion of  that  disease),  clearly  introduced  into  that  locality 
from  elsewhere.     These  may  be  indicated  in  language  more 
in  accordance  with  our  present  ideas,  as  one  or  more  factors 
of  occasional,  though  often  very  extensive,  operation,  but  of 
the  nature  of  which  there  is  little  or  no  information.     It  is 
not  astonishing,  therefore,   that  in   all   the   controversies 
regarding  the  way  in  which  epidemics  arise  amongst  certain 
populations,  so  little  reference   should  be  made  to   these 
factors,  though  it  is  obvious  that,  where  they  are  concerned, 
speculations  regarding  causation  which  do  not  recognise 
them,  and  allow  for  their  effects,  must  be  unsound,  inasmuch 
as  they  do  not  bring  into  view  all  the  causes  in  operation, 
and  hence  must  attribute  to  some  more  influence  in  pro- 
ducing the  result  than  they  have  really  exercised,  or  may 
even  have  assumed  the  co-operation  of  others  which  were 
not  engaged  at  all. 

The  influence  of  the  epidemic  cause  may  be  illustrated  by 
small-pox.  This  disease,  as  all  are  aware,  can  be  communi- 
cated readily  by  inoculation,  and  hence  many  have  concluded 
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that  all  that  was  necessary  for  the  generation  of  an  epidemic 
of  it  was  merely  the  introduction  of  the  vims  amongst  a 
population  insufficiently  protected   by  vaccination^    or  by 
having  undergone  the  disease.     Is  this  opinion  borfie  oat 
by  what  is  known  of  the  cause  of  small-pox  ?  In  the  annual 
summary  of  the  Registrar  General^  of  births,  deaths^  etc.^  in 
London,  in  1870,  there  is  given,  at  page  16,  a  table  of  the 
weekly  deaths  from  small-pox,  from  1840  to  1870  inclusive, 
a  period  of  thirty-one  years.     During  this  there  were  but 
fifteen  weeks  without  one  or  more  deaths  from  small-pox  in 
London,  and,  up  to  1869,  there  were  eight  distinct  epidemic 
outbreaks,  of  various  intensity,  separated  from  each  other 
by  intervals  of  from  twelve  to  twenty-four  months,  daring 
which  there  was  comparatively  little  of  the  disease.     It  is 
here  to  be  remembered — 1st,  that  for  these  thirty-one  years 
the  virus  was  never  absent  from  London ;  2nd,  that  not- 
withstanding its  constant  presence,  epidemics  recurred  only 
about  every  fourth  year ;  consequently  there  must  have  been 
some  factor  or  factors  of  occasional  operation  concerned  in 
developing   them.      The  mere   exhaustion   of  susceptible 
subjects,  so  far  as  that  depended  on  absence  of,  or  insuffi- 
cient, vaccination,  or  of  protection  by  a  previous  attack  of 
the  disease,  cannot  account  for  its  decrease  of  force  at  the 
end  of  each  epidemic  period,  for  many  of  both  descriptions 
of  persons,  who  passed  through  earlier  epidemics  untouched, 
were  attacked  during  that  in  1871-72.     Certain  conditions 
of  the  weather,  and  insufficient  nourishment,  whether  de- 
pending on  depressed  trade,  or  high  price  of  provisions, 
may,  and  do,  assist  other  causes  in  predisposing  to  any 
epidemic,  but  of  themselves  they  cannot  develope  small-pox, 
and  their  recurrences  since  1 840  do  not  coincide  with  the 
epidemics  mentioned  above;    while,  during  the  last  and 
greatest,  that  of  1871-72,  trade  was  unusually  prosperous, 
and  the  population  in  comfortable  circumstances.    To  what, 
then,  are  these  epidemic  outbursts  of  the  disease  to  be 
attributed  ?      The  information   at  my   disposal  regarding 
those  before  1869  is  not  sufficiently  full  and  connected  to 
bring  this  out  clearly,  but  for  that  which  commenced  in 
1870  the  evidence  is  more  complete. 

In  the  second  quarter  of  1869  small-pox  reached  its  mini- 
mum in  London,  the  deaths  from  it  amounting  to  fifty-five 
only ;  from  this  they  increased  to  157  in  the  third  quarter 
of  1870,  in  the  fourth  they  rose  to  584,  in  the  first  quarter 
of  1871  there  were  2,400,  and  in  the  second,  3,241,  from 
which  they  declined  to  the  last  quarter  of  1872,  when  they 
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amounted  to  131  only.     The  mortality  from  small-pox  in 
[England  and  Wales  fluctuated  as  much  as  that  in  London ; 
the  deaths  were  at  their  minimum  in  1869,  when  they  were 
only  seventy-two  in  one  million  living ;  in  1870  they  rose  to 
118  in  a  million,  and  in  1871  to  1,024  in  that  number.     In 
Scotland  much  the  same  was  observed;   the  deaths  from 
small-pox  were  lowest  in  1868,  when  there  were  only  fifteen 
recorded  in  the  country ;  in  1869  they  amounted  to  sixty- 
four,  in  1870  they  rose  to  114.    The  returns  for  the  country 
at  large  for  1871  are  not  yet  available,  but  in  the  eight 
^eat  towns  there  were  880  deaths  from  this  disease  that 
year,  and  in  1872,  1,537.     Thus,  not  only  in  London,  but 
over  England  and  Scotland,  the  same  disposition  of  small- 
pox to  increase  is  manifested  in  1870,  and  greatly  developed 
in  1871. 

Coincident  with  the  epidemic  in  London,  there  was  a 
severe  one  in  Holland.  I  have  not  been  able  to  find  out  the 
exact  date  of  commencement,  but  in  the  four  principal  towns 
there  was  a  considerable  mortality  from  small-pox  in  Decem- 
ber, 1870,  which  was  considerably  increased  in  January, 
1871 ;  the  deaths  attained  the  highest  point  at  the  Hague 
in  January,  at  Utrecht  in  Febraary,  at  Rotterdam  in  March, 
and  at  Amsterdam  in  June ;  after  which  dates,  in  each  case, 
they  diminished  in  numbers,  and  in  July,  with  the  exception 
of  Amsterdam,  had  become  comparatively  few.  In  the 
course  of  1871,  Brussels,  Berlin,  Vienna,  and  other  parts  of 
Germany,  and  France,  suffered  severely  from  small-pox. 
This  disease  also  became  epidemic  in  Philadelphia  and  New 
York  in  the  course  of  1871,  and  in  the  end  of  the  year,  or 
early  in  1872,  it  invaded  Canada. 

Efiects  so  extensively  diffused  as  those  just  described  are 
only  to  be  attributed  to  causes  of  equally  extensive  opera- 
tion ;  the  mere  presence  of  the  virus,  as  has  been  shewn  in 
the  case  of  London,  altogether  fails  to  explain  them,  neither 
can  any  other  of  those  local  or  temporary  circumstances, 
which  affect  limited  districts,  account  for  the  aggravation  of 
disease  far  beyond  the  sphere  of  their  influence.  Whether 
this  epidemic  or  pandemic  cause  embrace  one  or  more 
factors,  it  is  impossible  to  say  at  present ;  neither  is  their 
mode  of  operation  known,  though  certain  facts  seem  to 
indicate  that,  like  epidemics  of  fever  and  cholera,  those  of 
small-pox  move  from  south  to  north,  and  that  during  the 
last  epidemic,  under  these  influences,  the  susceptibility  of 
the  system  to  the  action  of  the  vaccine  virus  was  observed 
to  be  remarkably  increased  in  persons  who  had  undergone 
vaccination  or  sraall-pox  on  previous  occasions. 
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It  has  been  objected  to  iihe  reoeption  of  the  efHdemic 
canse^  first,  that^  though  chemical  and  physical  means  of 
research  are  now  very  delicate  and  refined^  they  have  entirdj 
fiiiled  to  show  any  condition  of  the  atmosphere^  or  of  the 
magnetic  currents  of  the  earth  and  air,  which  can  be  so 
nnnatnral  as  to  produce  disease;  and,  secondty^  that,  were 
snch  a  general  condition  in  existence^  every  place  within  its 
sphere  of  operation  shonld  manifest  its  inflnenoe  to  some 
extent.     As  to  the  first  objection^  it  most  be  recollected 
that^  as  stated  above^  no  chemical  or  physical  experiment 
has  as  yet  enabled  ns  to  shew  the  existence  of  the  active 
causes  of  many  diseases^  though  the  recent  progress  of  these 
sciences  favours  a  belief  that  a  time  may  come  when  they 
will  elucidate  this  question^  as  they  have  done  so  many 
others^  that  but  a  few  years  ago  were  deemed  inexplicable. 
Until  then^  however^  we  can  only  employ  the  reagent  we 
know  of^  viz.^  the  human  constitution^  and  endeavoor  to 
elicit  the  causes  by  carefully  considering  the  results.     Widi- 
regard  to  the  second  objection^  it  must  be  remembered  that, 
if  we  wish  to  advance  our  knowledge  of  the  laws  of  natore, 
we  must  avoid  attempting  to  fix  the  limits,  or  mode,  of  her 
operations  by  a  priori  reasoning,  but  must  try  to  arrive  at 
these  from  the  phenomena  she  presents  for  our  observation. 
Now  a  reference  to  the  returns  of  the  Registrar-General  will 
show  that  in  the  small  pox  epidemic  of  1871  there  were 
various  points  in  the  country  where  it  acquired  a  high  degree 
of  intensity^  while,  at  the  intermediate  places,  it  displayed 
every  variety  in  its  frequency,  from  numerous  attacks  to 
almost  entire  immunity,  though  the  epidemic  cause  em- 
braced the  whole.     This  feature  is  observed  in  every  epi- 
demic, and  in  every  country,  and  must  therefore  be  accepted 
as  the  true  mode  of  operation  of  the  epidemic  cause. 

I  have  selected  small-pox  to  illustrate  this  question,  as 
the  disease  which  presents  the  facts  in  the  best  form  for  the 
purpose.  It  being  one  which  all  agree  can  be  communi- 
cated from  man  to  man,  and  of  the  course  of  which  in  this 
country,  for  some  years  past,  there  are  trustworthy  records, 
it  was  easy  to  show  that  the  mere  presence  of  the  virus 
was  quite  insufficient  to  account  for  the  recent  severe  epi- 
demic without  the  concurrence  of  the  general  cause.  It 
must  not  be  supposed,  however,  that  small-pox  is  the  only 
disease  so  influenced;'  the  whole  class  of  fevers,  cholera, 
hooping  cough,  and  several  others,  present  similar  charac- 
ters, and  our  attempts  to  account  for  the  appearance  of 
those  diseases,  under  many  circumstances,  will  prove  as  un- 


INVESTIGATION   OF   EPIDEMICS.  481 

satisfactory  as  they  hitherto  have  done,  until  we  consent  to 
recognize  the  operation  of  the  epidemic  or  pandemic  factors, 
as  well  as  those  more  commonly  treated  of. 

In  our  enquiries  into  the  causation  of  certain  diseases  it 
becomes  necessary  to  determine  whether  they  were  intro- 
duced from  elsewhere,  or  arose  from  the  action  of  causes  at 
the  place  when  they  appeared.  This^  of  course^  is  to  be  effected 
by  eliminating  the  influence  of  the  local  causes^  but  few, 
perhaps^  have  considered  the  measures  necessary  to  secure 
its  exclusion.     Let  us  take  the  case  of  yellew  fever.     As 
mentioned  above  we  have  no  reagent  for  the  yellow  fever 
poison  save  the  bodies  of  men,  or  animals  subject  to  it,  con- 
sequently^  when  we  see  fever  arise  in  any  locality^  that  fact 
merely  indicates  that  the  causes  are  active  there  at  the  time. 
If,  previous  to  the  occurrence  of  cases  in  the  locality,  others 
had  been  introduced  from  elsewhere,  that  would  raise  the 
possibility  of  their  being  due  to  something  communicated 
from  those  introduced,  but  still  it  is  impossible,  in  such  an 
instance,  to  separate  the  local  influences  from  the  personal, 
so  as  to  obtain  decisive  evidence  on  this  point.     If  from 
this  first  locality  cases  of  the  disease  be  carried  to  another, 
and  other  cases  appear  there  soon  after,  the  same  difficulty 
recurs — the  result  merely  substantiates  the  fact  that  the 
causes  of  the  disease  were  in  operation  in  the  second  locality 
at  the  time,  and,  however  frequently  this  combination  may 
be   repeated,  it  proves  nothing   more.     The  influence   of 
locality  cannot  be  excluded  in  yellow  fever  after  the  intro- 
duction of  cases  from  elsewhere,  unless  no  fresh  ones  show 
themselves  among  persons  who  have  not  been  away  from  the 
place  for  some  time ;  under  such  circumstances  it  is  obvious 
there  is  no  evidence  of  local  causes  being  in  action,  as  no 
disease  is  produced,  and  it  then  becomes  possible  to  deal 
with  the  question  of  personal  influence  by  itself.     The  fol- 
lowing instance  serves  to  illustrate  these  positions  and  to 
show  their  importance  :— 

In  1865,  yellow  fever  occurred  at  Sierra  Leone,  and  the_ 
Isis,  receiving  ship,  which  had  been  there  for  some  years, 
had  several  cases  on  board,  of  which  the  last  two  were 
attacked  on  the  16th  and  18th  December,  respectively,  and 
both  died  on  the  2l8t.  A  few  days  after  this  H.M.S. 
Bristol,  a  steam  frigate  of  3027  tons,  with  a  crew  of  535, 
arrived  at  Sierra  Leone  from  England,  and,  instead  of  run- 
ning up  to  Freetown  as  usual,  anchored  off  the  lighthouse 
in  the  open  sea,  some  five  miles  from  Freetown.  It  being 
considered  that  the  position  of  the  Isis  was  an  unhealthy 
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one^  on  the  28th  December  a  party  of  four  officers  and  112 
men  were  sent  from  the  Bristol  to  weigh  her  anchors^  and 
remove  her  to  another ;  as  the  work  was  not  completed  that 
day  the  party  returned  on  board  the  Bristol  at  a  late  honr, 
and  went  back  to  the  Isis  on  the  29th^  and  finally  returned 
to  the  Bristol  the  same  night.  Two  officers  of  the  Bristol 
had  landed  at  Freetown  on  26th  Dec,  and  having  missed 
the  boat  which  was  to  carry  them  back  went  on  board  the 
Isis,  where  they  passed  the  night.  One  of  these  was 
attacked  with  yellow  fever  on  the  29th^  the  other  escaped 
with  a  slight  feverish  attack  only.  Some  men  went  from 
the  Bristol  to  Freetown  on  29th  Dec.  to  purchase  mess 
traps,  one  of  them  was  on  board  the  Isis  a  quarter  of  an 
hour,  and  suflfered  from  an  attack  of  yellow  fever  subse- 
quently. Of  those  who  went  on  board  the  Isis  2  were  attacked 
on  31st  Dec,  20  on  1st  Jan.^  1866,  6  on  2nd  Jan.^  3  on  3rd, 

3  on  4th,  2  on  5th,  1  on  6th,  and  1  on  12th ;  making  a 
total  of  38  cases,  of  which  29  were  classed  as  yellow  fever, 
and  nine  as  remittent.     Of  these  there  died,  1  on  3rd  Jan., 

4  on  4th,  6  on  5th,  4  on  6th,  3  on  7th,  and  3  on  10th,  mak- 
ing a  total  of  21  on  board.  Two  died  subsequently  at 
Ascension.  In  the  cases  returned  as  yellow  fever  the  urine 
was  found  to  be  highly  albuminous  in  every  instance  in 
which  it  was  examined,  loaded  with  tube  casts,  epithelium, 
and  blood  cells,  and  black  vomit  was  frequent,  so  there  can 
be  no  doubt  from  these  symptoms,  as  well  as  from  the  rapid 
course  of  the  disease,  and  from  the  enormous  mortality,  that 
it  was  truly  malignant  yellow  fever.  It  may  be  a  question 
whether  the  nine  cases  classed  as  remittent  were  not  of  the 
same  nature  as  the  others,  only  milder  in  degree,  as  at  first 
the  symptoms  were  the  same,  though  on  the  second  day 
there  was  a  slight  remission,  and  generally  a  perfect  one  on 
the  third,  but  there  was  a  slight  amount  of  albumen  in  the 
urine  in  some  of  them  ;  whether  it  were  looked  for  in  all  is 
not  stated  in  the  original  account. 

All  these  cases  manifested  themselves  in  the  Bristol,  and 
though  many  officers  and  men  who  had  been  on  board  the 
Isis  escaped,  still  no  one  was  attacked  who  had  not  been 
exposed  in  her  to  whatever  cause  for  the  disease  was  there. 
With  reference  to  the  exposure  of  the  rest  of  the  crew  of 
the  Bristol  to  the  sick,  the  surgeon  says  in  his  report: 
"  Had  the  fever  been  a  contagious  one  it  had  ample  oppor- 
tunity of  propagating  itself,  for  though  the  precautions  taken 
to  separate  the  sick  from  the  rest  of  the  ship's  company 
were  the  best  that  could  be  adopted  under  the  circumstances, 
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still  they  were  inadequate  to  have  prevented  the  spread  of 
ct    contagious  disease.     And  again^  the  men  employed  as 
nurses,  numbering  some  twenty-four,  who  were  hanging  for 
hours  over  and  supporting  in  their  arms  their  dying  ship- 
mates, their  frocks  in  many  cases  accidentally  covered  with 
"black  vomit,  and  treading  with  naked  feet  in  the  black 
vomit  about  the  deck,  none  of  these  men  suffered  from 
fever ;  nor  did  any  of  the  medical  officers,  five  in  number, 
^who  were  in  constant  attendance  on  the  sick,  suffer.     Also, 
on  the  removal  of  the  sick  to  the  hospital  at  Ascension,  not 
a  single  case  occurred  either  among  the  nurses  or  the  medi- 
cal officers  of  that  establishment."  * 

On  analysing  this  case  these  facts  come  out  distinctly — 
1st,  That  the  Isis  had  become  a  focus  of  the  disease,  though 
whether  irom  a  contagium  left  by  the  preceding  sick,  or 
from  something  in  the  vessel  herself  unconnected  with  these, 
the  evidence  does  not  permit  us  to  decide.  2nd,  The  obser- 
vation was  repeated  in  a  new  locality,  on  board  the  Bristol, 
where  the  non-occurrence  of  yellow  fever  among  her  crew, 
either  up  to  this  time  or  subsequently,  enables  us  to  state 
there  was  no  evidence  of  local  causes  being  in  existence, 
and  the  result,  as  mentioned  above,  was  the  complete  failure 
of  the  fever  to  propagate  itself,  notwithstanding  the  large 
number  of  serious  cases  under  treatment  at  once,  and  the 
free  exposure  of  the  attendants.  Of  course  if  the  fever 
could  not  propagate  itself  in  the  Bristol,  or  at  Ascension, 
there  is  no  evidence  of  its  having  possessed  that  power  in 
the  Isis,  as,  if  a  contagious  disease  in  the  latter  vessel,  it 
should  have  retained  this  character  in  the  former,  when  the 
opportunities  for  its  developing  it  were  abundant. 

This  is  by  no  means  an  isolated  case  in  the  history  of 
yellow  fever ;  there  are  many  others,  both  connected  with 
ships  and  on  shore,  in  which  the  evidence  is  equally  clear  in 
favour  of  the  influence  of  locality,  and  the  non-operation  of 
contagion.  The  account  of  the  outbreak  at  Newcastle,  in 
Jamaica,  in  1865  fBrit.  and  For.  Mid.'Oher.  Rev.,  Oct., 
1859,  p.  445),  is  an  example.  On  the  other  hand,  there 
are  many  instances  of  yellow  fever  having  appeared  among 
the  population  of  localities  where  it  shows  itself  at  variable 
intervals  after  the  arrival  of  cases  from  another  place,  in 
which  the  evidence  does  not  admit  of  the  influence  of  local 
causes  being  separated,  yet  it  is  almost  universally  on  such 
occurrences   that   those   who   advocate   contagion    in   this 
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disease  base  their  argament.    Had  the  men  from  the  Bristol 
who  contracted  yellow  feyer  in  the  Isis  remained  in  the 
latter^  or  had  the  Bristol  contained  local  causes  (similar  to 
those  which  produced  the  fever  in  the  Isis)^  ready  to  come 
into  operation^  and  others  of  her  crew  than  those  who  had 
visited  the  Isis  become  affected^  how  completely  useless  the 
evidence  would  have  proved  for  settling  the   question  of 
contagion   either  way,   simply  from    the  impossibility   of 
separating  the  operation  of  the  local  element.     Though  the 
illustration  in  this  instance  be  taken  from  yellow  fever,  yet 
the  principle  involved,  as  in  the  more  general  one  of  epi- 
demic or  pandemic  causes,  has  a  more  extended  application, 
and  requires  to  be  observed  more  or  less  in  all  etiological 
investigations. 

Occasionally  there  is  a  great  divergence  of  opinion  be- 
tween different  schools  of  epidemiologists  as  to  the  weight 
to  be  accorded  to  certain  cases,  which  for  the  most  part 
occur  either  singly  or  in  small  groups,  and  which  present  a 
close  resemblance  to  those  we  meet  with  at  other  times  in 
large  numbers  constituting  an  epidemic.     This  point   may 
be   illustrated   by   cholera.     Two   principal   forms  of  this 
disease  are  recognised,  viz.,  the  summer,  English,  or  simple 
cholera,  or  cholera  nostras,  and  the  Asiatic,  epidemic,  invad- 
ing, or  malignant  cholera,  as  it  has  been  variously  caUed. 
The  former  is  characterised  by  bilious  vomiting,  the  stools 
seldom  lose  the  fseculent  appearance  entirely,  the  collapse 
is   seldom   severe,   the  urine  is   not  suppressed,   and    the 
mortality  is  small.     In  the  latter  all  this  is  reversed,  the 
matter  vomited,  or  passed  from  the  bowels,  has  the  appear- 
ance of  rice  water,  the  collapse  is  most  pronounced,  the  urine 
usually   suppressed,  and   the   mortality  very   great     The 
simple  cholera,  as  its  synonyms  imply,  is  most  frequent 
during  warm  weather,  and  is  by  no  means  confined  to  any 
one  country.     Cases  appear  in  England,  as  elsewhere,  more 
or  less  every  year,  but  in  some  years  in  greater  numbers 
than  usual,  and  on  these  occasions  there  are  generally  seen 
a  few  others  presenting  all  the  characters  of  the  malignant 
form,  and  which,  had  they  occurred  in  the  middle  of  an 
epidemic,  would  have  been  acknowledged  as  typical  instances 
of  the  disease^     One  class  of  epidemiologists  adduces  these 
cases  as  proof  that  cholera  of  the  malignant  form  may  arise 
without  previous  importation,  while  another,  which  deems 
importation  a  necessary  factor  in  the  production  of  an  epi- 
demic, relegates  them  to  the  division  of  simple  cholera,  but 
without  assigning  any  proof,  that  I  am  aware  of,  of  suflB- 
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cient  weight  to  justify  their  so  doing.     Here  is  a  point  at 
the  very  root  of  the  contention,  and  no  settlement  can  be 
made  which  does  not  include  it,  consequently  it  is  opposed 
to  the  spirit  of  scientific  enquiry  to  set  it  aside  unless  on  the 
clearest  evidence  that  the  nature  of  these  sporadic  malignant 
cases  really  differs  from  that  of  those  which  we  meet  with 
when  the  disease  is  epidemic.     Every  disease  is  character- 
ised   by  certain   symptoms  during  life,   and   after   death, 
appearances  peculiar  to  it  are  frequently  to  be  found  in 
various  parts  of  the  body,  and,  conversely,  when  we  meet 
with  this  combination  of  symptoms,  and,  still  more,  when 
these  are  supported  by  the  usual  post  mortem  appearances 
in  the  various  organs,  there  is  no  alternative — unless  we 
agree   to  abandon   all   attempts   to   distinguish  particular 
forms  of  disease — but  to  refer  these   symptoms   to  their 
appropriate '  complaint,  under  whatever  circumstances  they 
may  present  themselves,  and  whether  sporadic  or  epidemic. 
It  may  be  that  a  certain  similarity  between  the  symptoms 
of  two  distinct  affections  may  lead  us  to  consider  them  as 
identical  until  precise  investigations  establish  their  differ- 
ence, but  until  these  investigations  have  been  made,  and 
their  results  well  established,  it  is  clearly  contrary  to  the 
spirit  of  scientific  research  to  set  aside  one  series  of  facts 
which  are  opposed  to  a  particular  conclusion,  while  another 
series  is  adopted  which  may  be  favourable  to  it,  though 
hitherto  every  attempt  to  draw  a  distinction  between  them 
has  failed. 
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By     L60N     COLIN,     M.D., 
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[TranslaHon:  read  April  8th,  1874]. 


I. — The  great  extension  of  the  last  epidemic  of  small-pox 
allows  us  to  compare  the  conditions  of  its  development  with 
those  of  cholera.     These  two  aflFections  present,  in  fact,  the 
common  character  of  being  the  diseases  which,  in  this  age, 
are   the   most  widely  spread   over  the  face  of  the  earth. 
Nevertheless,  until  now,  they  have  been  separated  the  one 
from  the  other,  not  only  because  of  their  symptomatic  dif- 
ferences, which  we  pass  by,  but  also  because  of  their  mode 
of  propagation  :  the  one,  small-pox,  is  usually  considered  as 
exclusively  contagious,  almost  independent  of  the  topo- 
graphical and  hygienic  conditions  of  the  place  where  it  is 
developed;    the  other,   cholera,  on  the  contrary,  is  cited 
among  the  epidemic  diseases  which  are  most  strictly  sub- 
ordinated to  these  local  influences. 

The  epidemiological  study  of  these  two  affections  allows 
us,  however,  to  recognise,  for  the  one  as  for  the  other, 
the  simultaneous  intervention  in  their  propagation  of  two 
different  factors  :  first,  the  human  organism ;  second,  an  in- 
fluence from  without  overruling  this  organism — ^an  influence 
constantly  spoken  of  as  epidemic. 

II. — The  part  played  by  the  human  organism  in  the  pro- 
pagation and  generalisation  of  the  epidemics  of  small-pox  is 
so  evident  that  we  do  not  entertain  the  thought  that  this 
disease  can  actually  appear,  without  human  importation,  in 
any  locality  where  it  has  not  before  been  known.  In  our 
own  country  we  have  had  proofs  quite  recently  of  the  influ- 
ence of  human  communications :  first,  by  the  extension 
given  to  the  late  epidemic  in  France  from  the  movements  of 
troops  occasioned  by   the  war  in  1870;    second,  by  the 
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penetration,  out  of  France,  and  specially  in  England,  Swit- 
zerland and  Belgium,  of  the  germs  exported  by  the  civil 
population  removing  from  the  theatre  of  war. 

The  part  played  by  the  human  organism,  in  giving  rise  or 
extension  to  epidemics  of  small-pox,  can  be  notably  dimi- 
nished by  certain  individual  conditions,  chief  among  which 
are :  first,  protection  by  vaccination ;  second,  protection  by  a 
previous  attack  of  small-pox.     In  my  work  on  this  small-pox 
epidemic  I  have  given  fresh  proofs  of  these  two  protective 
conditions;  thus,   during    the    siege  of  Paris  the    capital 
received  from  various  points  of  France  both  regiments  and 
groups  of  the  civil  population ;  now,  the  small-pox  prevailing 
at  Paris,  developed  itself  with  its  maximum  of  epidemic 
intensity  among  these  new  comers,  who  arrived  either  from 
departments  where  there  had  been  no  small-pox,  so  that 
consequently  none  of  them  had  been  attacked;  or  from 
departments  where  vaccination  was  practised  with  the  least 
regularity.     During  an  epidemic  of  small-pox  the  number 
of  persons  attacked  causes  the  number  of  the  susceptible  to 
diminish  every  day,  at  the  same  time  that  the  practice  of 
vaccination,  favoured  by  the  fear  of  the  illness,  works  in  the 
same  direction.     It  seems,  at  this  time,  that  both  the  disease 
and  the  doctor  conspire  by  diflFerent  ways  to  arrive  at  the 
same  prophylactic  end.     But,  beyond  this,  I  think  that  the 
human  organism  in  time  of  epidemic  small-pox  can  acquire 
a  certain  degree  of  immunity  by  being  accustomed  to  the 
influence  of  the  epidemic  medium.     This  habituation  at  the 
small-pox  centres  has  appeared  to  me  remarkable,  especially 
at  the  small-pox  hospital  opened  at  BicStre  during  the  siege 
of  Paris,  the  hospital  to  which  I  was  physician  in  chief,  and 
where  were  admitted,  in  five  months,  8,000  cases  of  small- 
pox.     In  this   hospital,  where   the  wards  as  well  as  the 
atmosphere  were  impregnated  with  such  a  mass  of  morbid 
exhalations,  we  had  not  a  single  attack  of  small-pox  amongst 
the  forty  doctors  and  dispensers  attached  to  the  establish- 
ment, in  spite  of  the  greater  number  of  them  neglecting  to 
be  re- vaccinated ;  neither  was  there  one  attack  among  the 
community  of  forty  sisters  of   St.  Vincent   de   Paul  who 
nursed  our  patients  night  and  day,  and  who  Uved  in  the 
centre  of  the  hospital.     This  fact  reminds  us  that  in  1 854, 
at  Gallipoli,  the  regiments  which  stayed  several  months  in  the 
midst  of  the  choleraic  centre  ceased  to  furnish  fresh  cases  of 
disease,  while  the  troops  which  arrived  every  day  from  France, 
and  which  had  not  the  benefit  of  habituation  to  this  infected 
source,  suffered  severely.     There  is,  then,  for  small-pox,  as* 
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for  cholera^  a  certain  degree  of  protection  conferred  on  the 
constitution  by  its  prolonged  stay  in  the  morbific  medium. 

III. — In  spite  of  the  obscurity  of  the  influence  expressed 
by  the  term  epidemic  constitution  (epid^micit^)  there  is  in 
small-pox  especially  one  circumstance  which  proves  in  an 
incontestable  manner  the  reality  of  its  action.  It  is  this. 
At  all  times^  and  especially  in  springs  small-pox  remains 
inoculable  almost  in  the  same  degree ;  except  in  the  case  of 
a  previous  attack^  the  constitution  is  not  much  more  refrac- 
tory to  the  inoculation  of  the  fluid  small-pox  poison  than  to 
that  of  rabies  or  of  syphilis ;  the  susceptibility  to  inoculation 
is  independent  of  epidemic  conditions  and  by  this  means  the 
virus  is  transmissible  at  all  times  and  seasons.  The  con- 
tagion of  small-pox  seems^  on  the  contrary^  to  lose  all  its 
power  of  atmospheric  or  miasmatic  transmissibility  in  the 
interval  of  its  epidemic  prevalence.  Again^  let  us  take,  for 
example,  the  small-pox  hospital  at  BicStre:  immediately 
after  the  war  this  hospital  was  restored  to  its  usual  purpose ; 
many  feeble  old  men  and  numerous  employes  re-entered 
this  establishment^  of  which  the  atmosphere  was  certainly 
saturated  with  small-pox  germs ;  none  of  these  people  were 
seized  by  the  disease.  The  same  thing  was  noticed  over 
the  whole  extent  of  the  city  of  Paris.  Great  numbers  sud- 
denly came  to  reside^  and^  nevertheless^  in  spite  of  the 
pabulum  which  these  new  arrivals  ofiered,  the  disease  did 
not  renew  its  attacks. 

What  is,  in  such  a  case^  the  reason  which  prevents  the 
propagation  of  illness  by  atmospheric  agency  ?  It  is  not  a 
diminution  of  individual  susceptibility^  because  this,  except 
where  a  previous  attack  has  been  gone  through,"  never 
becomes  refractory  to  the  endermic  inoculation  of  small-pox. 
Certainly  the  disease  would  have  been  developed  among*  a 
great  number  of  the  persons  entering  Paris  or  BicStre  in 
1871  if  they  had  been  inoculated  with  a  lancet. 

I  think,  then^  that  there  are  in  the  conditions  of  the  atmo- 
sphere certain  modifications,  whether  physical  or  chemical^ 
which  act  on  volatile  contagia  in  extending  or  limiting  their 
difiusion  and  activity.  These  modifications  would  be  the 
principal  cause  of  the  epidemic  oscillations  of  small-pox ; 
and  it  is  their  influence^  foreign  and  superior  to  the  human 
organism,  which  would  constitute  epid^micit^  (the  epidemic 
influence). 

If  we  remember,  moreover,  that  epidemics  of  small-pox 
are  frequently  accompanied,  or  immediately  followed,  by 
certain  other  epidemics,  especially  by  epidemics  of  measles^ 


PROPAGATION   OF   SMALL- POX  AND   CHOLERA.  489 

sometimes  of  diphtheria^  or  of  erysipelas^  we  cau  suppose 
tliat  the  atmospheric  conditions  favourable  to  the  diffusion 
and  activity  of  the  volatile  germs  of  small-pox  have  the 
same  influence  on  the  germs  of  several  other  diseases,  which 
show  themselves  especially  on  the  skin  and  mucous  mem- 
branes. 

In  conclusion,  a  last  proof  of  the  influence  of  epid^mlcit^ 
on  small-pox  is  the  temporary  modification  both  in  the  form 
and  the  gravity  of  this  affection,  a  modification  which  in 
the  last  epidemic  was  manifested  by  the  abnormal  frequence 
of  haamorrhagic  small-pox,  the  cause  of  such  variety  cer- 
tainly not  being  the  individual  constitution.  It  has  been 
maintained^  however,  that  the  aggravation  of  the  disease 
had  been  brought  about  by  certain  individual  states,  and 
that  during  the  siege  of  Paris,  for  example,  black  small-pox 
had  been  the  result  of  scurvy  pre-existing  among  the 
patients.  But  this  explanation  cannot  be  maintained  if  we 
consider  that  black  small-pox  was  especially  common  at  the 
beginning  of  the  siege,  when  there  was  but  little  privation, 
and  if  we  bear  in  mind  one  very  remarkable  fact  which  I 
have  cited  ("  La  Variole,  au  point  de  vue  epid^miologique^', 
p.  122),  which  is  that  towards  the  end  of  the  siege  (in 
January,  1871),  the  moment  when  these  privations  had 
arrived  at  their  maximum,  some  patients  with  scorbutus 
had  small-pox,  and,  in  spite  of  the  received  theory,  their 
small-pox  was  mild,  and  in  no  way  hsemorrhagic. 

It  has  been  maintained  equally  that  black  small-pox 
results  from  the  massing  together  of  patients  attacked  by 
the  epidemic,  and  that  if  we  bring  together  a  great  number 
of  patients  this  alone  is  sufficient  to  excite  an  aggravation 
of  their  disease,  a  so-called  hypervariolisation.  It  is  enough 
to  demonstrate  that  the  mortality  at  BicStre  has  not  been 
relatively  more  considerable  than  that  of  the  smallest  estab- 
hshments  where  small-pox  patients  were  admitted,  to  prove 
that  these  patients  exercised  Uttle  or  no  infiuence  upon  each 
other.  Finally,  let  us  remember  that  in  many  villages  in 
France,  where  there  were  only  three  or  four  patients,  some 
very  far  distant  from  each  other,  and  under  no  mutual  influ- 
ence, black  small-pox  was,  nevertheless,  the  prevailing 
form.  Therefore  it  depended  solely  on  the  epidemic  con- 
ditions of  1870. 

IV. — This  intervention  of  an  influence  superior  to  man, 
and  consequently  to  the  predisposition  and  susceptibility  of 
the  organism,  is  still  more  marked  in  the  propagation  of  epi- 
demics of  cholera.     It  is  enough  to  recite  certain  localities 
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which  resist  the  development  of  this  last  disease  in  spite  of 
the  frequence  and  the  extent  of  their  communications,  as  in 
the  case  of  Lyons,  to  prove  that  the  transmissibility  of 
cholera  is  subordinate  to  more  complex  influences  than  that 
of  affections  especially  contagious,  as  small-pox. 

The  doctrine  now  so  widely  spread,  of  the  parasitic  ori^n 
and  reproduction  of  epidemic  affections,  has  led  many   dis- 
tinguished observers  to  look  for  a  vehicle  by  which,  under  a 
concrete  and  tangible  form,  these  supposed  parasitic  g-erms 
may  pass  from  the  sick  person  to  the  person  threatened 
with  contagion.     Researches  of  great  interest  made  at  Lon- 
don on  the  morbific  influence  of  Thames  water,  the  appear- 
ance of  cholera  in  the  English  fleet  during  the   Crimean 
war   after   taking  in  water    from    Baltschick,  where    the 
French  army,  while  suffering   with   diarrhoea,   had   lately 
encamped,  occasioned  a  considerable  etiological  value  to  be 
attached  to  the  imbibition  of  water  contaminated  by  chole- 
raic products.     Moreover,  cholera  is  not  the  only  affection 
of  which  the  propagation  has  been  sought  in  the  faecal  con- 
tamination of  drinking  water.      The  same  opinion  has  been 
started,  founded  on  facts,  both  for  dysentery  and  typhoid 
fever.     These  two  diseases  offer,  as  well  as  does  cholera, 
two  characters  in  common ;  first,  the  intestinal  secretions 
are  increased  and  altered ;  second,  the  intestinal  tube  is  the 
seat  of  the  morbid  lesions ;  hence  the  mind  easily  yields 
itself  to  the  idea  of  a  propagation  of  disease  dependent  on 
an  increased  production  of  a  materies  morbi,  and  on  its 
direct  conveyance  to  that  part  of  the  body  where  the  lesion 
characteristic  of  the  disease  is  to  be  developed,     I  admit, 
for  my  part,  the  dangerous  influence  of  contaminated  water 
in  the  etiology  of  each  of  these  affections,  yet  without  con- 
sidering this  influence  as  specific.     Drinking-water,  impure 
either  from  products  of  simple  putrescence,  or  from  the 
excretions  of  persons,  whether  healthy  or  ill,  seems  to  me 
rather  a  common  than  a  specific  cause  of  these  affections. 
Bad  water  may  produce  a  tendency  to  disease  much  in  the 
same  way,  and  be  as  little  poisonous  as  errors  in  diet  or  ex- 
posure to  cold,  both  of  which  may  excite  gastric  irritation 
at  the  very  time  most  important  for  the  digestive  functions 
to  be  maintained  intact. 

But  I  do  not  admit  that  the  theory  of  contaminated 
drinking-water  explains  the  march  of  cholera  epidemics. 
Instead  of  descending  the  course  of  streams,  cholera  ascends 
them,  as  in  1873  from  Havre  to  Paris,  or  proceeds  at  right 
angles  to  them,  as  in  1832  from  Calais  to  Paris.      In  the 
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month  of  September,  1873,  the  epidemic  broke  out  simul- 
taneously in  different  quarters  of  Paris.     It  is  evident  that 
these  places,  remote  from  each  other,  attacked  at  the  same 
moment,  could  not  have  been  successively  infected  by  the 
intermedium  of  water.     Need  the  failure  of  the  drinking- 
"water  theory  to  explain  the  propagation  of  cholera  shake 
our  faith  in  the  effect  of  human  communication  in  its  trans- 
mission ?     I  think  not.     Carefully  investigated  instances  of 
insular  localities  attacked  after  infected  arrivals  afford  the 
best  proofs  of  this  transmission.     Quite  close  to  the  coast  of 
France,  on  nine  different  occasions,  we  have  ascertained  the 
importation  of  cholera  at  different  points  of  Algeria  by 
ships  proceeding  from  Marseilles  and  Toulon. 

Only,  here  again,  this  transmissibility  is  subject  to  con- 
ditions superior  to  those  which  regulate  human  communica- 
tion, and  on  these  depend  the  generalisation  and  rapidity  of 
progress  of  the  different  epidemics  of  cholera.  Dr.  Ciming- 
ham  has  made  the  interesting  remark  that,  in  spite  of  the 
present  rapidity  of  travelling  afforded  by  railways,  the 
march  of  cholera  was  less  rapid  in  India  in  1872  than  in 
1817.  We  have  been  able  to  make  a  similar  observation  in 
Eui'ope.  Thus,  cholera  which  broke  out  in  Paris  in  1832 
came  from  Bussia  in  less  than  two  years,  while  now,  in  spite 
of  our  railways,  the  cholera  which  burst  forth  in  Paris  in 
1873  had  existed  in  Bussia  for  nearly  five  years.  Though 
these  facts  tend  to  show  that  the  influence  of  human  com- 
munication in  the  transmission  of  cholera  is  subordinated  to 
an  impulsive  or  restrictive  epidemic  influence,  it  is  quite 
necessary  to  bear  in  mind  that  this  latter  power  can  never 
outstrip  the  rate  of  human  communication,  and  is  so  far  de- 
pendent upon  our  means  of  transit,  that  never  until  the 
introduction  of  steam  navigation  did  cholera  travel  in  eight 
days,  as  in  1865,  from  Alexandria  to  Ancona. 

V. — These  two  affections,  small-pox  and  cholera,  have 
then  some  points  of  resemblance  and  of  difference  in  the 
simultaneous  influence  exerted  upon  them  by  the  two  factors 
that  we  have  had  under  our  notice,  viz :  first,  the  human 
organisation  (individual  susceptibility),  second,  the  epidemic 
constitution,  or  epidemic  influence. 

Viewed  generally,  epidemics  of  small-pox  are  slower  in 
their  development :  they  seize  in  succession  on  the  different 
quarters  in  the  same  town,  and  in  a  garrison  extend  to  dif- 
ferent regiments  one  after  the  other.  Whatever  the  topo- 
graphy or  hygienic  state  of  a  locality,  these  epidemics  linger 
long — perhaps  for  two  or  three  years — and  have  a  winter 
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recmdescenoe.  Choleniy  on  the  other  hand,  never  prolongs 
its  stay  for  long  in  one  place,  except  in  some  rare  localities 
where  it  finds  conditions  exceptionally  favourable  for  its 
reproduction  and  permanent  abode;  everywhere  else  it 
sweeps  past  sooner  than  small-pox ;  it  seizes  at  the  same 
time  distant  quarters  of  the  same  town,  and  its  recrudes- 
cence is  in  the  summer. 

It  was  thought  that  these  two  diseases,  as  epidemics,  exer- 
cised some  mutual  power  of  exclusion  one  against  the  other, 
that  cholera  appeared  rather  at  the  time  when  bilious  dis- 
orders prevailed,  small-pox  when  other  exanthemic  affections 
were  predominant.  We  have  been  able,  in  opposition  to 
these  beliefs,  to  substantiate  the  simultaneous  existence  of 
these  two  epidemics,  in  Russia  in  1871^  and  even  at  the 
present  time  (1874)  in  certain  towns  in  Germany. 

In  contradistinction  to  typhus^  small-pox  and  cholera 
present  the  characters  of  not  being  intensified  by  bringing 
together  a  number  of  the  sick^  and  of  offering  a  prognosis 
almost  identical^  whether  the  cases  are  isolated  or  agglom- 
erated. This  question^  so  important  with  reference  to  the 
establishment  of  special  hospitals,  I  have  made  the  subject 
of  particular  study  in  my  memoir  on  "  The  Influence  of 
Hospital  Establishments  on  the  severity  of  Infectious  and 
Contagious  Diseases^'. 


493 


ON  THE  ALLEGED   SPONTANEOUS   PRODUCTION 
OF  THE  POISON  OF  ENTERIC  FEVER. 

By  W.  H.  CORFIELD,  M.A.,  M.D.  (Oxon), 
Prof,  of  Hygiene  and  Public  Health  at  University  College,  London. 


Although  the  symptoms  of  enteric  fever  had  been  described 
before  very  accurately^  especially  by  French  writers,  it  was 
reserved  for  Stewart,  in  1840,  to  point  out  the  difference  be- 
tween it  and  typhus  fever  and  to  establish  the  fact  that  they 
are  two  distinct  diseases,  and  for  Jenner  and  Murchison 
subsequently  to  show  that  the  circumstances  which  favour 
their  spread  are  essentially  different. 

But  with  regard  to  the  origin  and  mode  of  propagation  of 
enteric  fever  there  are  still  considerable  differences  of 
opinion,  some  holding  with  Murchison  that  the  poison  of 
the  disease  may,  and  frequently  does,  originate  spontane- 
ously, and  others  with  Budd  that  there  is  no  proof  that  it 
ever  does  so. 

Before  discussing  this  point,  it  will  be  well  for  us  to  con- 
sider for  a  moment  the  characters  of  the  diseases  of  the 
class  to  which  it  belongs.  Trousseau  says,  and  his  opinion 
upon  this  point  is  very  valuable,  as  that  of  a  consummate 
clinician,  *'  Dothi&nent&rie  (the  name  given  to  this  disease 
by  Bretonneau)  is  a  general  disease,  acute,  febrile,  very 
akin  to  the  eruptive  fevers  of  which  we  have  spoken,  and 
with  which  it  offers  more  than  one  striking  analogy.^'  Let 
us  see  how  far  this  "  striking  analogy  ^'  holds  good.  The 
diseases  with  which  Trousseau  here  associates  enteric  fever, 
have  certain  remarkable  characters  in  common,  and  form 
a  well  marked  class  of  acute  diseases ;  they  are  febrile ; 
they  have  definite  durations,  which  are  divided  into  well 
defined  periods,  one  of  the  most  characteristic  of  which 
is  the  period  of  incubation ;  they  have  definite  and  charac- 
teristic lesions ;  they  rarely  attack  the  same  person  twice, 
and  they  are  communicable  from  one  person  to  another,  in 
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other  words  they  are  contagious.     Enteric  or  typhoid  fever, 
andoubtedly  possesses  all  these  characters  except  the  last^ 
and  now  a  word  or*two  about  that.     Trousseau  says^  "La 
contagion  de   la   dothienenterie   est  incontestable/^       Budd 
says,  "  This  fever  is  an  essentially  contagious  or  self-propa- 
gating fever/'  and,  again,  "  as  in  small-pox  so  in  typhoid, 
to  spread  by  this  mode  of  reproduction  is  not  only  a  charac- 
teristic, but  the  ma6ter-{act  in  its  history .''     Sir  Thomas 
Watson  is  of  the  same  opinion,  and  even  Murchison,  after 
quoting  cases  in  which  it  is  known  to  have  spread  from  an 
infected  person,  is  obUged  to  make  the  following  remarkable 
admission,  "  With  such  facts  before  us  it  is  impossible  to 
deny  that  enteric  fever  is  in  some  way  communicable  by  the 
sick  to  persons  in  health,"  which  seems  to  me  to  concede 
the  whole  point  of  the  contagious  nature  of  the  disease ;  no 
one  could  admit  as  much  of  rheumatic  fever  or  of  aigue,  and 
that  is  precisely  the  difference  between  a  contagions  fever 
and  a  non-  contagious  one.     We  are  then  met  with  this  kind 
of  argument.     "  Well !    we  canH  help  admitting  that  the 
disease  is  under  certain  circumstances  communicable  from 
an  infected  person  to  a  healthy  one,  but  as  we  find  a  great 
many  cases,  indeed  the  majority,  in  which  we  are  unable  to 
trace  any  such  connection,  we  must,  therefore,  assume  that 
this  is  not  the  usual  way  in  which  it  is  propagated/'     But 
why  should  we  make  any  such  assumption  ?     Why  do  we 
not    make  a  similar  one  in   the  case  of   smalUpox  or  of 
scarlet  fever  ?     It  is  because  the  method  of  communication 
is,  as  a  rule  at  any  rate,  different ;  in  these  diseases  the 
poison  is  given  off  into  the  air  around  the  patient,  and  it  is 
dangerous  to  approach  him  or  to  touch  anything  that  he  has 
used ;  while  of  enteric  fever  it  may  be  said,  as  Mr.  Simon 
says  of  cholera,  that  '*  the  quality  of  infectiveness  belongs 
particularly,  if  not  exclusively,  to  the  matters  which  the 
patient  discharges  by  purging  and  vomiting  from  his  intes- 
tinal canal. ^^     And  which  disease  should  we  expect  to  be 
least  obviously  communicable  ?     Clearly  the  one  in  which 
the  poison  is  least  diffused  into  the  air  around. 

We  are,  however,  told  that  the  intestinal  discharges  from 
a  patient  suffering  from  enteric  fever  are  not  infectious 
when  fresh,  and  only  become  so  after  decomposition  has  set 
in,  and  in  proof  of  this  it  is  advanced  that  medical  atten- 
dants do  not  take  it  from  the  patients,  that  nurses  do  not 
get  it,  and  that  other  patients  in  the  same  ward,  although 
using  the  same  utensils,  scarcely  ever  take  the  disease.  Now 
it  must  be  admitted  that  such  cases  are  uncommon,  though 
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they  are  by  no  means  unknown ;  indeed  I  find  that  while 
Murchison,  on  pap^e  461  of  the  2nd  edition  of  his  "Treatise 
on  Continued  Fevers/'  says,  "I  have  never  known  nor 
heard  of  a  case  where  the  fever  has  been  communicated  to 
the  medical  attendant  not  residing  in  the  infected  house ; " 
he  says  (p.  469)  of  Putegnat,  who  thought  he  had  caught  it 
from  making  a  post  mortem  on  a  case,  '*  It  is  true  that  he 
was  seized  a  few  days  after  the  autopsy ;  but  he  had  attended 
both  the  patient  and  her  mother  during  their  illness  ;  "  so  that 
on  one  page  we  are  told  that  the  fever  is  not  communicable 
because  medical  men  do  not  get  it  from  their  patients,  and 
ten  pages  farther  on  we  find  that  the  fact  that  a  medical 
man  got  it  after  making  an  autopsy  is  considered  to  be  no 
proof  that  the  body  was  contagious,  because  he  had  been 
attending  the  patient  and  her  mother  during  their  illness. 

But  is  it  proved  in  any  sense  of  the  word  that  the  fresh 
faeces  of  a  patient  do  not  contain  the  poison  of  the  disease  7 
Certainly  not.  All  that  can  be  deduced  from  the  facts  is 
that  they  do  not  give  out  the  poison  in  any  considerable 
quantities  into  the  air^  and  this  makes  it  probable,  without 
reasoning  from  mere  analogy,  that  the  poison  consists  like 
the  active  principle  of  vaccinia,  of  solid  particles,  which  do  not 
evaporate  from  liquids  in  which  they  are,  but  may  be  carried 
up  mechanically  by  the  volumes  of  gas  given  off  when  such 
liquids  ferment,  or  after  the  evaporation  of  the  liquid  may 
be  dessicated  and  blown  about ;  thus  we  see  how  it  may  be 
that  the  faeces  have  come  to  be  regarded  as  more  poisonous 
when  decomposing  than  when  fresh,  or  even  as  developing 
the  poison  during  decomposition. 

I  say  that  there  is  not  one  iota  of  proof  that  the  fresh 
stools  do  not  contain  the  poison  of  the  disease,  and  that  to 
say  so  is  like  saying  that  a  solution  of  sugar  of  lead  or  of  , 
corrosive  sublimate,  scented  with,  say,  attar  of  roses,  is  not 
poisonous,  because  you  can  stay  in  the  same  room  with  it 
without  being  poisoned,  or  that  a  vessel  of  vaccine  matter 
does  not  contain  the  active  principle  of  vaccinia,  because 
you  can  handle  it  without  being  affected  by  vaccinia. 

I  can  understand  the  position  taken  up  by  Andral,  who 
"  declared  that  he  had  never  seen  it  exhibit  the  slightest 
contagioas  character;^'  or  by  Dr.  Stewart,  who  wrote  in 
1840,  "In  no  case,  though  questioned  with  the  greatest 
care,  either  in  Scotland  or  in  the  hospitals  of  Paris,  have  I 
ever  found  the  disease  referred  to  contagion.^* 

I  can  understand  that  taken  up  by  Trousseau,  by  Dr. 
Budd,  and   by  others,  who  maintain  that  the  disease   is 
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essentially  contagious.  But  I  cannot  understand  the  ano- 
malous, as  it  seems  to  me,  position  of  those  who  in  effect 
say,  '^Well  it's  not  a  contagious  disease,  but  as  you\e 
certainly  brought  forward  some  cases  in  which  it  appears  to 
have  been  communicated  from  man  to  man,  we  must  admit 
that  occasionally  it  is  contagious/' 

That  it  is  contagious,  and  most  virulently  so,  I  have  not 
the  slightest  doubt;  but  I  quite  understand  what  those 
mean  who  say  it  is  not ;  they  mean  that  if  you  attend  upon 
a  patient  suffering  from  enteric  fever  you  are  not  likely  to 
get  it,  while  if  you  attend  on  one  suffering  from  typhas 
or  scarlet  fever  you  are  very  likely  to  do  so,  unless  you 
have  had  the  disease  before  :  they  do  not  consider  that  this 
fact  is  not  due  to  a  difference  in  the  contagious  nature 
of  the  disease  but  to  a  difference  in  the  form  in  which  the 
poison  is  excreted  from  the  patient,  most  of  it  being  in  the 
one  case  given  out  into  the  air  which  the  attendants 
breathe,  while  in  the  other  most  of  it  is  swamped  in  a  mass 
of  liquid  which  is  removed  as  soon  as  possible.  Those 
accustomed  to  small-pox,  scarlet  fever,  and  the  like, 
of  course  said  that  enteric  fever  was  not  contagious  when  it 
was  first  brought  to  their  notice,  and  there  is  no  doubt  that 
it  is,  under  ordinary  circumstances,  very  slightly  so  in  their 
limited  sense  of  the  word ;  but  that  is  not  what  is  meant  by 
those  who  now  deny  that,  except  under  certain  circum- 
stances, it  is  not  communicable  from  one  person  to  another. 

When  we  point  to  undoubted  instances  where  a  person 
suffering  from  enteric  fever  has  taken  it  into  a  place  where  it 
was  before  unknown,  but  in  which  it  has  spread  from  that 
person,  it  is  at  once  admitted  ''  that  there  are  unequivocal 
cases  of  enteric  fever  propagated  in  the  manner  described,'' 
but  we  are  told  that  ^^  such  occurrences  are  exceptional,  and 
that  the  number  of  cases  whsre  the  disease  is  introduced  into  a 
new  locality  without  spreading  far  exceeds  that  in  which  it  is 
propagated/^  which  means  that  the  expedients  adopted  to  get 
rid  of  the  excretal  matters  were,  in  the  cases  observed,  (pro- 
bably chiefly  in  large  towns),  generally  su£Scient  to  ensure 
the  immediate  removal  of  the  infected  fseces  from  the  pre- 
mises in  a  short  time. 

But  I  would  put  the  facts  in  another  light,  and  -would 
say — ^We  see  in  how  many  cases  we  can  prevent  this  disease 
from  spreading ;  we  can  almost  always  point  out  the  reason 
why  it  spreads  in  a  house  or  town  when  it  does  so,  and  we 
ought  to  prevent  its  spreading  muoh  more  frequently  than 
we  do. 
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That  epidemics  of  this  disease  can  often  be  traced  to  im- 
portation will  hardly  be  doubted  by  any  one ;  in  one  in- 
stance^ which  came  under  my  own  observation,  I  found  that 
the  first  case  occurred  in  a  house  the  inhabitants  of  which 
'were  in  the  habit  of  visiting  and  receiving  visits  from  rela- 
tions in  a  cottage  in  a  village  at  some  distance  where  there 
were  several  cases  of  the  disease ;  in  another  instance  an 
epidemic,  so  severe  as  to  caase  a  panic,  occurred  in  a  small 
town,  and  I  ascertained  that  the  first  case  was  that  of  a  young 
man  who  had  been  brought  home  ill,  with  a  disease  the 
nature  of  which  was  not  at  first  understood,  but  which 
turned  out  to  be  enteric  fever ;  and  there  are  plenty  of  such 
instances  on  record.  In  large  towns  the  diflBculty  of  proving 
importation  is  often  very  great,  and  the  diflBculty  of  tracing 
the  cases  back  to  previous  ones  may  be  insurmountable ;  thus 
in  one  instance  I  was  able  to  trace  a  severe  epidemic  of  this 
disease  to  the  chief  inn  of  the  town,  but  it  was  quite  im- 
possible to  say  who  had  brought  it  there  in  the  first  instance ; 
again,  in  large  towns  the  enteric  fever  poison  spreads  chiefly 
through  the  mediam  of  sewer  air,  in  which  it  is  doubtless 
suspended,  and  in  London  I  find  that  this  fever  especially 
prevails  in  houses  where  the  waste  pipe  of  the  drinking 
water  cistern  communicates  directly  with  the  house-drain,  a 
sanitary  defect  which  is  very  common  indeed  in  many  parts 
of  London,  especially  in  old  houses  in  the  best  neighbour- 
hoods ;  to  quote  from  my  Seport  on  the  Sanitary  Condition 
of  the  Parish  of  St.  George,  Hanover  Square,  for  the  year 
1878 : — '^  Out  of  39  houses  in  which  there  were  cases  of 
enteric  fever,  22  had  the  sanitary  defect  in  question ;  while 
there  were  II  other  houses  with  the  same  defect,  in  which 
cases  of  low  fever,  or  some  other  ill-defined  disease,  were 
found.  It  may  be  mentioned  that  diarrhoea  frequently 
breaks  out  in  such  houses.^'  The  waste  pipe  being  a  ven- 
tilator, and  often  the  only  one  to  the  drain,  the  foul  air, 
which  may  contain,  suspended  in  it,  some  of  the  poison  of 
the  disease,  rises  up  this  pipe  into  the  space  between  the 
water  in  the  cistern  and  the  cover,  and  the  suspended  parti- 
cles fall  into  the  water  which  is  drunk,  and  which  may,  and 
often  does,  give  rise  to  enteric  fever  in  the  persons  drinking  it. 

We  see  then  that  the  poison  of  the  disease  may  be  taken 
from  one  place  to  another  by  a  person  suflTering  from  it, 
may  be  communicated  to  other  persons  in  that  place,  and 
may  be  carried  about  in  ;3ewer  air ;  and  what  kind  of  evi- 
dence is  adduced  that  the  disease  ever  springs  up  in  a  place 
without  the  poison  having  been  brought  there  ? 
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Trousseau  said  that  the  poisons  of  all  the  conta^oas 
diseases  might  be  developed  at  any  time  anywhere  under 
suitable  conditions,  because  they  must  have  originated  at 
some  time,  and  in  this  way  he  placed  small-pox,  scarlet 
fever,  and  typhoid,  all  on  the  same  footing ;  but  this  is  a 
mere  statement  of  opinion  and  not  an  argument,  for  there 
is  no  proof  whatever  that  the  poisons  of  these  diseases  ever 
were  developed  de  novo  in  the  sense  that  Trousseau  meant ; 
if  the  poison  of  small-pox  or  of  enteric  fever  were  a  definite 
chemical  substance  like  strychnia,  or  morphia,  or  prussic 
acid,  we  should  expect  that  it  would  be  formed  under  certain 
conditions,  but  if  these  poisons  are  living  germs  we  shonld^ 
on  the  contrary,  expect  them  to  flourish  when  implanted  in 
a  favourable  soil,  and  as  to  their  origin  we  should  believe 
them  to  have  been  produced  by  modification  of  previously 
existing  germs  of  a  somewhat  different  kind^  at  any  rate, 
until  the  possibility  of  the  de  novo  origin  of  these  living 
germs  under  suitable  conditions,  was  clearly  proved. 

But  as  we  do  not  really  yet  know  what  these  poisons  are^ 
we  must  argue  from  facts  of  a  different  kind ;  and  we  are 
not  obliged,  in  spite  of  their  ^'  striking  analogy'^,  to  class 
small-pox  and  enteric  fever  together  in  this  respect,  for  we 
may  be  told  at  once  that  Trousseau  may  be  right  about 
enteric  fever,  and  wrong  about  small-pox ;  the  poison  of 
the  former  may  originate  spontaneously,  and  the  poison  of 
the  latter  may  not ;  each  disease  must  be  studied  by  itself^ 
especially  as  regards  its  aetiology. 

Are  we,  then,  able  to  trace  every  case  of  enteric  fever  to 
a  previous  case  ?  Certainly  not ;  and  it  would  be  very  won- 
derful if  we  could  I  When  we  consider  that  a  person  suffer- 
ing from  this  disease  may  go  about  for  weeks,  leaving  the 
poison  in  several  different  places  every  day ;  that  he  may  ^o 
about  his  work  until  so  prostrate  that  he  goes  to  bed  to  die ; 
that  he  may  fall  down  dead  from  perforation  of  the  intestines 
without  the  disease  having  been  recognised ;  that  the  poison 
which  he  has  left  in  so  many  different  places  may  be  dis- 
tributed broadcast  in  water,  milk,  sewer  air,  or  some  other 
vehicle — when  we  consider  all  these  things,  we  may  well 
wonder,  not  that  we  are  often  unable  to  trace  the  disease  to 
infection  from  a  previous  case,  but  that  we  are  so  often  able 
to  do  so.  From  the  fact  that  we  are  able  so  frequently  to 
point  out  the  source  whence  the  contagion  has  been  derived^ 
and  to  trace  it  to  a  previous  case,  we  have  at  any  rate  a 
strong  presumption  in  favour  of  the  view  that  when 
isolated  cases  occur,  and  there  appears  to  be  no  connection 
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with  previous  ones^  the  fact  is  that  we  are  unable  to  trace 
any  such  connection,  and  it  is  clear  from  the  nature  of  the 
disease  that  this  must  very  frequently  be  the  case ;  and^ 
moreover,  we  have  no  right  to  assume  that  we  even  yet 
know  all  the  methods  by  which  the  poison  of  this  disease 
may  be  conveyed.  It  is  only  comparatively  recently  that 
milk  has  been  recognised  as  a  vehicle  of  contagion,  and 
there  may  be^  and  probably  are,  many  other  media  of  which 
we  have  not  yet  any  knowledge,  by  which  the  poison  is 
conveyed  from  place  to  place. 

It  is  clear  that  in  towns,  large  and  small,  where  strangers 
are  continually  coming  and  going,  and  where  commodities 
of  various  kinds  are  brought  from  outside,  and  houses  are 
connected  with  public  sewers,  it  is  not  merely  *'  diflScult", 
as  Dr.  Murchison  says,  but  on  the  face  of  it  impossible,  ^^  to 
exclude  the  possibiUty  of  contagion'^,  and  so  we  may  dismiss 
such  cases  at  once.  But  then  it  must  be  allowed  that  many 
instances  are  on  record  where  outbreaks  of  this  disease  have 
occurred  in  isolated  villages  and  country  houses,  and  where 
every  effort  has  failed  to  trace  any  importation  of  the  poison. 
It  will  be  found  on  reading  the  published  accounts  of  such 
cases  that  the  possibility  of  importation  in  a  variety  of  ways 
has  been  overlooked.  A  great  many  of  them  are  cases  of 
schools,  or  other  places  where  a  number  of  people  are  col- 
lected together.  No  number  of  such  cases  would  be  sufficient 
to  warrant  the  assumption  that  the  disease  arose  de  novo  in 
any  one  of  them.  In  most  of  the  other  instances  we  find  that 
old  cesspools,  stopped  up  drains,  etc.,  have  been  disturbed,  or 
have  drained  into  wells,  or  leaked  into  the  basements  of  houses. 
How  are  we  justified  in  assuming  anything  more  than  that  the 
filth  contained  the  poison  of  the  disease  ?  How  can  we  pretend 
for  a  moment  to  say  that  we  have  excluded  the  possibility  of 
its  introduction  into  masses  of  excrement  which  have  been 
going  on  accumulating  perhaps  for  years?  The  thing  is 
manifestly  impossible.  And  when  we  consider  how  many 
persons — ^visitors,  servants,  and  vagrants — go  to  and  from 
"  isolated  country  houses",  and  their  premises  (stable-yards, 
etc.),  we  shall  be  disposed  to  hesitate  before  saying  that  we 
have  excluded  all  possibility  of  importation.* 


*  A  typical  case  has  come  under  my  notice  since  the  above  was  written, 
and  may  be  worth  inRerting.  In  an  "  isolated  country  house",  where 
great  attention  had  been  paid  to  the  sanitaiy  arrangements,  a  solitary 
case  of  enteric  fever  occurred ;  out  of  a  large  number  of  servants  only 
one  fell  ill,  and  no  one  in  the  part  of  the  house  where  the  fomily  resided 
was  attacked;  the  patient  was  removed  to  a  cottage  on  the  day  before 
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I  must  confess  that  these  considerations  prevent  my  ac- 
cepting any  of  the  cases  on  record  as  cases  where  non- 
importation has  been  proved^  and  I  cannot  therefore  accept 
the  dictum  that  the  disease  ''may  be  generated  independently 
of  a  previous  case  by  fermentation  of  fsBca!,  and  perhaps  other 
forms  of  organic  matter*'.  Were  this  true,  would  not  the  dis- 
ease be  much  more  prevalent  ?  How  is  it  that  a  house  or  town 
may  be  in  a  condition  eminently  suited  for  the  existence  of 
this  fever,  as  shown  by  the  fact  that  when  a  case  is  imported 
the  disease  spreads^  and  often  becomes  a  severe  epidemic, 
and  yet  no  case  is  heard  of  there  for  many  years,  until  the 
importation  takes  place?  One  town  that  I  have  already 
alluded  to  is  a  most  filthy,  overcrpwded  place ;  it  has  been 
several  times  decimated  by  cholera,  but  no  enteric  fever 
occurred  there  for  many  years,  until  one  day  a  case  was  im- 
ported, and  the  disease  spread  like  wildfire,  showing  that 
the  conditions  for  its  existence  were  most  favourable ;  and 
such  instances  might  easily  be  multiplied  were  it  necessary. 
Besides,  we  know  very  well  what  disease  sewer  air  causes — 
it  causes  diarrhoea.    Over  and  over  again  have  I  seen  yfboh 


the  nature  of  the  disease  was  certain,  and  no  further  cases  occurred;  a 
short  time  before  this  girl  was  seized,  a  drain  had  been  opened  under 
the  windows  of  the  servants'  dormitories,  and  a  very  bad  smeU  had  been 
noticed ;  the  girl  who  was  attacked  had  been  working  rather  hard,  being 
*'  a  willing  horse",  and  had  even  refused  to  go  home  when  pemussion 
was  given  her,  consequently  she  had  not  been  away  for  some  time,  and 
there  is  no  doubt  that  she  was  in  an  enfeebled  condition.  I  was  assured 
'  that  no  cases  had  been  heard  of  in  the  neighbourhood  for  miles  around. 
The  case,  which  I  saw,  was  a  severe  one,  and  the  typical  taches  roUet 
lenticulaires  were  noted.  Here  then  was  surely  an  instance  of  d«  novo 
origin  of  the  disease.  No  cases  anywhere  near,  a  foul  drain  opened 
under  dormitory  windows,  and  one  of  the  twelve  female  servants  at- 
tacked— the  one  who  was  **  out  of  sorts",  and  had  been  overworking  her- 
self. On  further  investigation,  I  found  out  by  a  fortunate  accident  that 
some  cases  had  occurred  some  months  previously  at  a  single  cottage  in  a 
village  about  six  miles  off;  on  visiting  this  cottage,  I  ascertain^  that 
a  boy  who  worked  out  at  some  considerable  distance  in  various  places, 
had  brought  the  disease  to  this  cottage,  and  that  his  father  and  brother 
who  both  caught  it  and  died  of  it,  had  worked  as  "rick  makers"  on  the 
premises  belonging  to  the  house  in  question  while  they  were  iU,  one  of 
them  working  untU  he  was  quite  prostrate,  and  went  home  to  die ;  there 
can,  therefore,  be  no  doubt  that  one  or  both  of  these  men  planted  the 
poison  in  the  drain,  and  that  it  remained  there  for  months,  until  it  was 
disturbed  by  the  opening  up  already  mentioned ;  this  probability  was 
made  almost  a  certainty  by  tne  additional  discovery  that  the  brother-in- 
law  of  one  of  the  men  (the  one  who  worked  longest)  was  actually  em- 
ployed at  the  time  in  one  of  the  outbuildings  of  the  premises,  and  was 
no  doubt  from  time  to  time  visited  by  the  sick  man.  No  doubt  many 
such  cases  occur,  in  which  the  fortunate  accident  which  results  in  the 
discovery  of  the  connecting  chain  does  not  occur,  and  in  which  it  may 
even  be  impossible  to  prove  importation. 
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honseholds  prostrated  with  diarrhcQa,  when  air  from  a  foal 
sewer  has  leaked  into  the  house^  or  air  from  a  blocked-up 
sewer  or  soil-pipe  has  found  its  way  into  the  drinking-water 
cistern  through  the  waste  pipe^  and  has  fouled  the  water. 

I  therefore  maintain'  that  foul  air  contaminated  by  decom-* 
posing  animal  matters  is  capable  of  producing  mere  diarrhcBa, 
and  that  when  it  produces  enteric  fever  it  contains  the  poison 
of  that  disease^  and  that  the  arguments  adduced  to  prove 
that  this  poison  can  be  generated  from  such  decomposing 
matters^  independently  of  a  previous  case  of  the  disease^  are 
inadequate  to  do  so ;  that  in  many  of  the  cases  where  non-r 
importation  is  supposed  to  have  been  all  but  proved^  it  has 
not  been  even  rendered  a  fair  presumption^  and  therefore 
that  in  the  present  state  of  our  knowledge  we  are  not  justi- 
fied in  saying  that  the  disease  ever  arises  de  novo. 

Finally,  although  it  may  at  first  sight  appear  that  this  is 
merely  a  theoretical  question,  and  of  little  practical  import- 
ance^ such  is  by  no  means  the  case  ;  the  too  general  preva- 
lence of  the  views  held  in  this  paper  to  be  erroneous  has  led 
to  great  carelessness,  not  only  on  the  part  of  the  public 
generally,  but  also  on  that  of  medical  men>  in  the  adoption 
of  measures  for  the  prevention  of  the  spread  of  the  disease. 
When  people  are  told  that  it  is  a  disease  which  is  only 
exceptionally  communicable  from  one  person  to  another  they 
are  not  likely  to  try  to  prevent  its  spread,  and  they  do  not 
do  so;  the  consequence  is  that  infected  stools  are  constantly 
thrown  away  without  any  disinfection,  and  thus  the  sewage 
of  towns  gets  infected,  and  the  disease  spreads.  It  is  true 
that  the  supporters  of  these  views  tell  us  that  it  is  necessary 
to  disinfect  tiie  stools,  I  suppose  because,  as  Dr.  Murchison 
says,  ''It  is  probable  that  the  stools  of  enteric  fever  are 
more  prone  than  ordinary  sewage  to  the  specific  fermenta- 
tion by  which  the  poison  is  produced,  and  that  this  explains 
why  the  disease  is  occasionally  propagated  by  the  sick ;'' 
but  in  practice  people  will  not  do  any  more  than  they  can 
help,  and  if  they  are  told  that  the  stools  are  not  infectious, 
and  that  the  disease  does  not  generally  spread,  they  will  not 
take  the  trouble  to  use  disinfectants,  and  thus  I  believe  that 
much  evil  results.  It  might,  perhaps,  have  been  thought 
that  the  theory  that  enteric  fever  poison  may  be  developed 
in  any  foul  sewage  would  have  made  people  more  careful  by 
making  them  afraid  of  all  foul  air  and  foul  water,  but  this  is 
not  so ;  given  foul  air  or  foul  water,  it  is  impossible  at  pre- 
sent to  tell  whether  or  not  it  will  produce  the  disease,  as  we 
cannot  tell  whether  it  contains  the  poison  or  not,  and  so. 
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under  either  theory,  foul  air  and  foul  water  are  both  dan- 
gerous. I  think,  therefore,  that  it  cannot  be  insisted  on  too 
strongly  that  the  disease  is  a  communicable  one,  and  is 
communicated  especially  by  means  of  the  patients'  stools^ 
which  ought  in  all  cases  to  be  disinfected  before  being 
thrown  away ;  and  I  hold  that  a  theory  which  practically 
causes  laxity  in  this  direction  ought  to  be  strenuoasly 
opposed.  If  true,  it  will  outlive  the  opposition,  and  no  harm 
will  be  done  by  insisting  on  greater  precautions ;  if  false,  as 
I  believe  it  ta  be,  and  especially  if  mischievoos  too,  the 
sooner  it  is  abandoned  the  better. 
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By  the  President,  W.  B.  E.  SMABT,  M.D.,  C.B., 
Inspector-General  of  Hospitals,  Boyal  Navy. , 


Gentlemen, — Oar  society  is  to  be  congratulated  on  the 
series  of  papers  whicli  it  had  for  discussion  last  session, 
from  the  able  pens  of  Drs.  Milroy,  Tholozan,  L^on  Colin, 
Murray,  and  Cuningham,  Professor  Corfield,  and  Inspector- 
General  Law  son,  making  it  in  that  sense  second  to  none  in 
its  annals.  This  is  suggestive  that  our  Association  is  a 
central  point  towards  which  communications  on  epidemic 
diseases  are  drawn,  not  merely  from  the  furthest  limits  of 
the  empire,  but  from  beyond  its  bounds ;  and  this  may  be 
taken  as  the  strongest  of  reasons  for  its  existence  amongst 
medical  scientific  societies,  and  as  a  propitious  one  for  its 
continuance. 

At  the  first  meeting  of  our  last  session  I  laid  before  you 
a  summary  of  the  chief  epidemiological  events  of  the  past 
year,  and  I  propose  on  this  occasion  to  repeat  a  course 
which  then  received  your  approval. 

After  reciting  the  points  most  prominent  in  the  history 
of  the  diflFusion  of  cholera  that  began  at  Eaev  in  S.W. 
Russia  in  1869,  and  in  its  alarmingly  greater  extension  in 
1873, 1  was  able  to  state  that  at  the  beginning  of  Novem- 
ber the  disease  was  everywhere  declining,  having  already 
disappeared  from  many  of  the  principal  coast  towns  on  the 
Baltic,  but  lingered  in  Cronstadt,  Riga,  Revel,  and  Lubeck, 
and  was  not  then  extinct  on  the  North  Sea,  in  the  ports  of 
Bergen,  Hamburg,  Rotterdam,  Antwerp,  and  Dort ;  nor  in 
Havre  and  Caen  in  the  Channel;  while  on  the  Mediterranean 
— Genoa  and  Naples,  on  the  Adriatic — ^Fiume,  and  on  the 
Black  Sea — Sulina,  remained  in  quarantine. 

Of  inland  cities,  St.  Petersburg,  Warsaw,  Buda-Festh, 
Vienna,  Berlin,  and  Paris,  stiU  retained  the  infection  when 
I  addressed  you.     Daring  November,  the  greater  part  of 
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these  places  were  reported  ''  clean  and  free  from  cholera", 
but  it  lingered  in  Rotterdam^  from  which  a  case  was  im- 
ported to  Wapping  on  the  19th  November,  and  died  in  the 
London  Hospital. 

In  the  middle  of  December,  the  Mediterranean  and  Black 
Sea  ports  were  in  the  same  position  as  those  on  the  At- 
lantic ;  but  it  was  said  to  have  burst  out  amid  the  Spanish 
troops  besieging  Estella,  in  Navarre,  near  the  Pyrennean 
frontier,  early  in  December,  ostensibly  causing  the  raising 
of  the  siege,  but  this  report  should  be  accepted  with 
caution,  as  nothing  further  was  heard  of  it  in  Spain. 

Later  in  December^  after  quiescence  of  several  weeks, 
it  reappeared  in  Munich,  and  through  the  winter  most 
probably  it  was  not  extinct,  as  9  deaths  by  it  were  officially 
announced  for  the  last  week  in  January,  and  62  the  first 
week  in  February,  52  the  second,  30  the  third,  droppings  to 
9  in  the  last  week  of  February,  and  to  2  in  the  first  week  of 
March,  after  which  it  rose  again  to  7,  10,  12,  20,  the  first 
week  in  April,  after  which  it  declined  steadily  12,  12,  7, 1,  2, 
in  successive  weeks  to  that  ending  on  the  9th  of  May,  after 
which  date  there  was  no  death  registered.  The  climaxes  were 
first  week  of  February  and  the  first  week  of  April.  Towards 
the  end  of  the  year  isolated  cases  appeared  in  Berlin,  and  in 
March  it  was  present  at  Stettin,  its  port  on  the  Baltic,  while 
on  the  North  Sea  shore,  its  last  date  was  the  19th  of 
January  at  Botterdam. 

it  returned  in  March  also  in  Prussian  Silesia,  destroying 
388  people  in  Strelitz,  Pless,  and  Gross  districts  by  the 
28th  of  April,  and  Silesia  was  not  entirely  clear  before  July, 
when  cases  were  reported  as  occurring  in  Hungary,  and 
also  in  Vienna  early  in  August.  On  the  23rd  of  Septem- 
ber an  alarm  was  raised  of  a  case  in  London.  On  the  23rd 
of  September  a  case  is  said  to  have  ended  fatally  in  London, 
in  the  person  of  a  foreigner,  but  whether  sporadic,  or  after 
recent  arrival  from  the  continent,  it  does  not  appear. — 
''  Lancet",  October  3rd,  p.  496. 

The  epidemic  imported  into  Europe  through  Egypt  in 
1865,  which  revived  in  1869  in  Russia  after  extinction  else- 
where in  Europe,  may  have  finally  ended  now  after  nine 
years*  duration,  completing  the  third  pandemic  cycle  from 
1865  to  1874;  the  first  cycle  having  lasted  from  1830  to 
1837 — seven  years;  and  the  second  cycle  fourteen  years, 
from  1847  to  1861.  The  first  cycle  was  continuous  and 
devoid  of  any  marked  recrudescences,  but  the  last  two  cycles 
have  been   distinguished  by   such,   attended   by  invasive 
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force,  from  provinces  where  it  had  never  been  thoroughly 
extinct,  into  others  where  the  primary  invasion  from  Asia 
had  died  out. 

These  facts  are  of  importance,  proving  that  although  epi- 
demic cholera  has  not  yet  evinced  a  liability  to  become  en- 
demic in  Europe,  yet  it  is  capable  of  lingering  in  its  spo- 
radic form  (query,  as  cholera  nostras),  and  of  thus  retaining 
latent  specific  energy  to  renew  its  epidemic  type  under 
favouring  conditions  of  people,  place,  and  season,  in  degree 
and  form  equally  destructive  with  those  characterising  its 
primary  invasions  from  India. 

The  present  year  has  afforded  epidemiologists  unquestion- 
able  data  with  regard  to  these  recrudescences  in  Russia 
from  the  able  pens  of  Dr.  Pelikan  and  Dr.  Archangelsky, 
making  them  guiding  points  for  future  action. 

The  former  has  shown  from  official  reports  that  in  coun- 
tries lying  to  the  east  and  to  the  south  of  the  Elbe,  inclu- 
ding Russia  and  Poland,  the  Principalities,  Hungary,  Gali- 
cia,  Prussia,  and  Poland,  there  have  been  since  1869  not 
less  than  902,706  attacks  and  371,572  deaths,  the  relative 
mortality  amounting  to  41.6  per  cent.  In  the  cities  of  War- 
saw, Vienna,  Munich,  Berlin,  Venice,  Trieste,  and  Rotter- 
dam, exclusive  of  those  of  Russia,  there  have  been,  as  far 
as  my  data  inform  me,  14,649  attacks,  with  6,448  deaths 
— a  relative  mortality  of  44  per  cent. 

Great  as  these  results  of  a  secondary,  and,  as  we  may  be- 
lieve, a  preventable,  epidemic  have  been,  they  fall  far  under 
those  of  the  diffusion  that  took  place  from  Bohemia  in  1 852, 
lasting  until  1861,  when,  according  to  Dr.  Archangelsky, 
there  were  in  Russia  and  Poland  alone  800,892  attacks  and 
352,263  deaths,*  showing  a  percentage  mortality  of  43.98, 
or  about  44  per  cent. 

Such  ample  statistics  involve  a  conclusion  that  epidemic 
cholera,  when  re-vitalised  in  European  nests,  retains  its 
highest  degree  of  mortality,  as  well  as  its  primary  invasive 
energy.  These  secondary  outbursts  and  diffusions  of  cho- 
lera seem  to  depend  on  local  or  on  regional  conditions 
that  favour  the  resting  of  the  sporadic,  and  the  re-develop- 
ment of  the  epidemic  type,  with  subsequent  diffusion  under 
favouring  causes. 

The  closest  examination  of  the  regional  conditions  will  be 
of  vital  importance ;  and  together  with  it  there  should  be  a 
comparative  one  into  the  conditions  of  those  countries  where 
immunity  has  been  enjoyed  completely  or  relatively,  as  in  the 
late  epidemic  that  has  occurred  in  England,  Denmark,  France, 
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and  the  Rhenish  provinces.  For,  if  unquestionable  reasons 
can  be  assigned  why  the  disease  lingers  in  sporadic  type  in 
some  localities^  and  then  assuming  the  epidemic  type^  diffuses 
itself  widely,  failing  to  infect  some  other  countries,  we  shall 
then  be  in  a  better  position  to  stamp  out  the  embers  of  a 
primary  invasion,  and  to  deprive  a  cycle  of  the  disease  of  at 
least  one-half  its  mortality — the  first  step  towards  excluding 
it  altogether  from  Europe. 

Successive  International  Congresses  have  busied  them- 
selves exclusively  to  devise  measures  for  barring  out  the 
primary  invasions  from  Asia,  and  have  dwelt  less  on  the 
equally  important  question  of  quenching  its  flickering  em- 
bers ;  although  the  first  may  be  unattainable,  owing  to  the 
numerous  frontier  channels  through  which  the  disease  may 
be  introduced  in  the  wake  of  commerce,  while  the  second  is 
attainable,  by  the  concurrence  of  nations  in  sound  views  of 
the  circumstances  under  which  secondary  foci  are  formed, 
and  by  decided  action  in  those  localities  where  the  evidence 
of  its  existence  in  the  sporadic  type  still  lingers. 

Whether  the  first  infection  reaches  Europe  stealthily 
by  Southern  Russia,  the  danger  of  which  has  been  ably 
pointed  out  by  Mr.  Radcliffe,  or  more  rapidly  through 
Egypt,  of  which  the  future  probability  is  greatly  diminished, 
owing  to  newly  devised  sanitary  measures  in^  Hedjaz,  and 
control  of  maritime  commerce  through  the  Suez  Canal,  its 
primary  epidemic  force  will  be  regulated  by  the  degree  of 
congeniality  of  the  nests  into  which  its  germs  are  con- 
veyed, when  the  entire  range  of  fostering  influences  would 
appear  to  be  in  prime  degree  under  control,  our  own  muni- 
cipal history  bearing  strong  evidence  to  it,  and  we  have  the 
highest  interest  in  the  dissemination  of  our  experience. 

By  our  scientific  investigations  into  the  causes  and  the 
difiusion  of  the  disease  in  India,  we  have  done  more  than  all 
other  nations  put  together  to  arrive  at  rational  conclusions 
that  will  tend  to  strangle  the  disease  in  its  cradle,  and  at 
home  we  have  learned  that,  by  sanitary  measures,  the  viru- 
lence of  the  germ  may  be  modified  and  the  epidemic  in- 
tensity may  be  limited,  and  the  formation  of  foci  prevented. 

In  Western  Europe,  except  the  Peninsula,  there  is  a 
general  coincidence  with  our  insular  experience,  and  a  grow- 
ing confidence  in  the  superiority  of  a  reasonable  detention 
under  observation  to  any  prolonged  quarantine  with  a  view 
to  exclusion  of  the  germs  of  the  disease,  every  reasonable 
precaution  being  exerted,  and  the  general  tendency  is  in 
favour  of  cleanliness  of  persons  and  of  towns,  disinfection 
and  removal  of  excreta,  and  uncontaminated  water  supply. 
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In  Eastern  Europe  these  modern  hygienic  ideas  are  not 
equally  trusted,  for  in  all  things  our  ready  adoption  of  the 
unknown  and  problematical  is  the  converse  to  our  guidance 
by  the  known  and  physically  certain.  This  is  of  so  much 
the  greater  importance  to  ourselves  in  that,  on  every  occa- 
sion except  that  of  1865,  the  cholera  has  come  to  us  via 
Russia,  and  therefore  we  must  feel  the  utmost  desire  for  the 
enlightenment  of  its  officials. 

At  the  commencement  of  last  session  I  dwelt  on  the  wide 
spread  of  yellow  fever  in  the  New  Continent,  from  Monte 
Video  to  the  North  American  states  bordering  on  the  Gulf 
of  Mexico,  where  it  appeared  at  250  miles  from  the  coast, 
which  rendered  it  difficult  to  trace  any  connection  between 
the  infected  regions.  It  became  extinct  in  the  United 
States  on  the  setting  in  of  the  cold  of  winter.  At  a  later 
date  it  made  itself  slightly  felt  in  Jamaica,  at  Kingston  and 
Port  Royal,  but  it  became  extinct  there  also  at  the  close  of 
the  year. 

It  may  be  doubted  that  it  ever  became  extinct  in  South 
America,  although  quarantine  ceased  in  Brazil  at  the  end  of 
August.  It  reappeared  in  Brazil,  at  Para,  on  the  23rd  of 
January,  1874,  about  the  climax  of  the  hot  damp  season, 
and  later  at  almost  all  the  ports  south  of  it  to  Monte  Video, 
in  which  it  had  been  present  in  1873  ;  but  the  visitation  has 
been  of  a  less  virulent  character,  its  widest  spread  having 
existed  in  July  and  August.  At  the  end  of  that  month 
Brazil  and  the  cities  on  the  River  Plate  were  pronounced 
free  from  the  disease. 

In  Aua;ust  and  September  it  re-visited  the  northern  coast 
of  the  Gulf  of  Mexico,  from  Galveston  in  Texas  to  Darien 
in  Georgia,  including  New  Orleans,  where  it  was  unfelt  in 
]  873,  and  cases  of  it  were  introduced  from  the  Gulf  into  the 
quarantine  stations  of  Baltimore  and  New  York;  but  it  was 
officially  reported  at  the  middle  of  September  that  these 
outbreaks  furnished  no  occasion  for  any  serious  apprehen- 
sions that  the  fever  would  become  epidemic,  from  which  it 
may  be  inferred  that  it  differed  much  from  the  visitation  of 
the  preceding  year. 

About  Christmas,  1873,  very  alarming  accounts  reached 
England  concerning  an  outbreak  of  yellow  fever  in  the 
Bights  of  Benin,  seeming  portentous  against  the  success  of 
the  expedition  against  Ashantee,  but,  happily,  that  danger 
was  warded  off  by  rigid  quarantine  practised  at  Cape  Coast 
Castle,  which  restricted  the  disease  to  the  delta  of  the  Niger. 

To  Dr.  Walter  Reid,  R.N.,  who  did  the  duty  of  health 
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officer  afloat^  I  am  indebted  for  some  interesting  data  con- 
cerning it. 

The  first  knowledge  at  Gape  Coast  Castle  of  the  presence 
of  yellow  fever  in  the  Bights  was  late  in  November,  on  the 
arrival  of  the  mail  packet  Ambriz,  having  the  disease  among 
her  crew.     She  was  at  once  quarantined,  her  mails  being 
pat  on  board  the  Biafra^  and  both  vessels  steamed  off.    The 
Ambriz  lost  thirteen  of  her  crew  before  she  reached  the 
Cape  Yerds,  and  the  Biafra  six.     The  disease  had  broken 
out  early  in  October  in  the  palm-oil  district,  spreading  east- 
ward to  Gaboon,  but  not  westward  of  Benin  500  miles  east 
of  Cape  Coast  Castle;  Accra,  the  port  for  Glover's  con- 
tingent, lying  between  Cape  Coast  and  Benin.     Quarantine 
was  enforced  on  all  arrivals  from  between  Badagry,  west, 
and  Cape  Lopez,  eastward.    At  that  season  the  wind  prevails 
strongly  from  the  S.W.,  so  that  steamers  only,  and  these 
are  mail  packets,  could  come  from  the  infected  district  to 
the  seat  of  war,  of  which  six  arrived  at  their  appointed  dates. 
They  anchored  two  and-a-half  miles  leeward  of  the  Castle, 
and  were  excluded  from  all  intercourse  with  the  shore,  the 
mails  only  being  landed  from  them  and  disinfected  under 
naval  supervision,  and  on  receipt  of  the  homeward  mail-bags 
they  departed  after  a  few  hours'  stay.     Similar  regulations 
were  enforced  at  Accra,  and  thus  the  forces  were  protected 
from  infection. 

From  inquiries  into  the  sources  of  the  outbreak  on  the 
Niger,  Dr.  Reid  doubts  that  yellow  fever  is  ever  extinct 
there ;  but  he  states  that,  in  the  summer,  one  of  the  Cape 
Verds — Sal — was  under  strict  quarantine,  with  the  rest  of 
the  group,  on  account  of  an  epidemic  of  the  disease.  Small 
vessels  laden  with  grain  trade  between  the  Cape  Verds  and 
the  Bights,  and  some  of  these  proceed  at  first  from  the 
Brazils,  of  which  Dr.  B.  boarded  one  off  Cape  Coast,  the 
Brazils  being  then  infected.*  From  this  it  may  be  con- 
jectured that  the  disease  was  carried  by  such  vessels  to  the 
Cape  Verds,  and  onwards  to  the  ports  on  the  delta. 

It  does  not  appear  that  any  case  of  yellow  fever  displayed 
itself  either  in  the  vessels  of  war  or  among  the  land  forces ; 
and  yet  there  was  suspicion  that  H.M.S.  Amethyst  took  the 
disease  from  Cape  Coast  to  Ascension. 

*  L^on  Colin  "Gaz.  Hebdomadaire,"  p.  69,  Ann.  Vol.,  1874.  The 
coast  of  the  Gulf  of  Mexico,  the  West  Indies,  in  Africa,  the  coast  of 
Guinea,  are  the  regions  where  yellow  fever  is  endemic,  which  may  be 
styled  the  homes  of  yellow  fever — ''From  the  mouths  of  the  Niger  to 
those  of  the  Congo." 
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This  war  steamer  was  despatched  from  the  coast  with  a 
large  number  of  invaUds,  many  of  whom  were  from  Elmina. 
After  five  or  six  days  at  sea,  she  reached  Ascension  on  the 
20th  December,  and  landed  her  invalids.  Among  these 
there  was  one  of  continued  fever  with  great  nervous  tremor, 
who  died  on  the  seventh  day  from  landing.  Another  was 
moribund  when  sent  ashore,  dying  in  thirty-six  hours.  The 
symptoms  were  great  anxiety,  intense  headache  with  deaf- 
ness, epigastric  pains,  dry  red  cylindrical  tongue,  rapid  pulse 
and  respiration,  injected  eyes,  a  yellow  surface,  ecchymosed 
as  death  approached,  relaxed  bowels,  vomiting  of  dark  tar- 
like fluid,  and  suppression  of  urine — symptoms  closely  allied 
to  those  of  yellow  fever. 

On  the  third  day  after  being  landed,  one  of  the  invalids, 
after  a  few  hours  of  slight  discomfort,  fell  down  almost  life- 
less, and  vomited  and  purged  at  the  same  moment  a  dark 
tar-like  fluid  mixed  with  pure  blood;  the  features  were 
deathlike,  the  surface  cold  and  of  a  dirty  yellow  colour, 
pulse  scarcely  perceptible,  respiration  slow  and  sighing. 
Under  treatment  by  stimulants,  with  opiates,  he  rallied,  the 
vomiting  ceasing  after  a  few  hours,  when  a  typhous  state 
supervened,  lasting  to  the  end  of  the  second  day,  after 
which  he  convalesced. 

Another  case  was  similarly  attacked  on  the  fourth  day 
after  landing,  went  through  an  analogous  course  of  symp- 
toms, convalescing  from  the  end  of  the  following  day.  The 
train  of  symptoms  and  events  in  both  cases  were  sufficiently 
diagnostic  of  severe  bilious  remittent  fever  of  our  English 
nosology,  and  of  the  gastro-enteric  type  of  algide  pernicious 
fever  of  the  French  nosology ;  from  which  we  may  infer 
that  the  disease  carried  from  Cape  Coast  to  Ascension  in 
the  Amethyst  was  of  the  remittent,  and  not  of  the  yellow 
fever  type.  The  sudden  attacks  of  collapse,  with  almost 
immediate  vomiting  of  tarry  fluid  mixed  with  pure  blood, 
with  early  reaction  ending  in  convalescence,  were  the  cha- 
racteristics of  these  cases,  and  these  are  pathognomonic  of 
fever  from  paludal  miasms.  In  yellow  fever  such  accessions 
are  most  rare,  and  vomiting,  as  described,  is  seen  only  after 
the  first  stage  has  passed  away,  while  such  rapid  convales- 
cence from  yellow  fever,  when  it  has  once  set  in,  is  an 
unheard-of  event.  Therefore,  these  cases  are  proofs  that 
the  most  terrific  aspect  of  fever  in  the  expedition  was  not 
of  yellow  fever  type ;  and,  taking  in  review  the  history  of 
the  time  and  place,  strong  evidence  is  afforded  of  the  effi- 
ciency of  quarantine  in  protecting  highly  predisposed  masses 
from  that  fearful  malady. 
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The  season  for  its  appearance  in  the  West  Indies  is  with 
the  first  diying  of  the  soil  after  the  aatamnal  rains^  and 
these  having  ceased  in  Jamaica  early  in  October^  feyer 
became  prevalent  at  Kingston  early  in  that  month. 

The  naval  station  at  Port  Boyal  is  on  a  sandy  spit  four 
miles  distant  from  Kingston^  eight  miles  across  the  bay^ 
where  lay  H.M.S.  Aboakir,  a  wooden  line-of-battle  ship, 
whose  holds  and  bilges  were  foul  from  leakages,  which  had 
received  on  13th  October  from  England  a  large  increase  of 
men  in  vigorous  health,  and  therefore  the  more  susceptible 
of  the  germs  of  this  disease.  These,  together  with  the 
Abookir's  own  crew,  were  allowed  to  visit  Elingston  on 
leave,  and  to  sleep  there,  and  this  source  of  danger  was 
uninterrupted  until  the  date  of  the  first  case  in  the  Aboukir. 

On  the  26th  of  October  the  first  case  occurred  in  that 
ship,  in  the  person  of  a  man  who  had  slept  in  Kingston  on 
the  night  of  the  20th  of  October,  after  an  incubation  of 
sis  days. 

In  this  manner  a  focus  was  developed  in  the  ship  amid 
her  local  insanitary  conditions.  From  that  date  up  to  the 
12th  of  November  there  was  a  daily  succession  of  cases  of 
simple  continued  fevers  sent  from  her  to  the  hospital,  with 
one  case  of  yellow  fever  on  the  4th  November,  eight  days 
after  the  first  case,  and  another  on  the  5th,  from  which  date 
twenty-six  cases  of  yellow  fever  were  sent  from  her,  the 
climax  lying  between  the  25th  November  and  12th  of 
December. 

Up  to  the  middle  of  November  some  of  her  crew  went 
daily  to  work  in  the  dockyard,  and  several  of  these  were 
virulently  attacked. 

A  second  focus  was  formed  in  the  dockyard,  and  a  boat's 
crew  of  eight  men  stationed  there  suffered  severely  between 
the  5th  and  23rd  of  November,  four  of  them  dying  of  yellow 
fever,  two  others  undergoing  severe  forms  of  continued 
fever  without  black  vomit  and  suppression  of  urine,  all 
contracted  in  that  focus  on  shore.  The  ostensible  seat  of 
this  new  focus  was  in  the  sleeping  apartment  of  these  men, 
adjacent  to  which  there  lay  a  new  drain  or  sewer,  200  feet 
in  length,  with  a  fall  of  only  two  feet  to  the  sea,  and  its 
mouth  open  to  the  wind  at  certain  times  of  the  tide.  The 
disease  ceased  among  the  boat's  crew  on  locating  the  fresh 
men  in  another  building,  but  it  is  significant  that  two 
deaths  in  officers'  families  occurred  between  the  22nd  of 
November  and  6th  December  in  houses  connected  with 
that  sewer.     In  the  hospital  itself  only  one  case  originated, 
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it  being  diflScuIt  to  segregate  perfectly  the  yellow  fever 
convalescents  from  others ;  and  this  case^  although  severe, 
recovered,  he  being  at  the  time  of  attack  under  mercurial 
treatment. 

From  the  13th  to  the  20th  of  December  there  was  no 
fresh  attack  in  the  Aboukir;  but  there  was  then  a  reap- 
pearance of  the  disease  in  one  case,  and  on  the  25th  in  two 
cases^  of  virulent  form.  This  led  to  the  removal  of  the  crew 
into  other  ships  of  war,  which  carried  them  to  Bermuda  and 
Halifax.*  While  they  were  absent  the  Aboukir  was  cleansed, 
and  a  leak  was  discovered  that  had  rotted  a  portion  of  her 
timbers  and  carried  into  the  bilges  a  white  slimy  foetid 
matter  from  the  decaying  wood.  Very  ingenious  means 
were  employed  te  correct  this  defect,  and  since  the  return 
of  the  crew  to  the  ship  no  other  outbreak  has  occurred. 

It  has  often  happened  that  in  ships  stricken  with  yellow 
fever  there  has  been  found  on  clearing-out  some  equally 
probable  cause  of  the  infectious  focus  formed  in  her ;  and  it 
may  be  said  that  in  the  United  States  scarcely  any  other 
opinion  prevails  than  that  yellow  fever  is  generated  where 
imsanitary  conditions  prevail,  and  that  the  infection  is  one 
of  place  rather  than  of  person :  that  while  it  is  dangerous 
to  remain  in  ships  thus  infected,  their  sick  may  be  received 
safely  into  roomy  well-ventilated  hospitals. 

The  Plague  has  reappeared  in  1874  at  three  far  remote 
points — ^in  Kurdistan  and  Mesopotamia,  in  Western  Arabia, 
and  in  the  ancient  Cyreniaca — which  points  had  been  seve- 
rally the  last  seats  visited  by  it  prior  to  the  present  out- 
bursts in  them  in  this  year.  Thus  in  1858  it  was  prevalent 
at  Benghazi  in  Cyreniaca,  in  1867  in  Mesopotamia,  and  in 
Kurdistan  in  1871 ;  Egypt  having  been  spared  on  each  of 
these  occasions,  although  formerly  a  nidus  during  its  stage 
of  poverty ;  but  now,  rising  in  prosperity  through  its  newly 
developed  commerce,  it  is  free  from  plague. 

In  all  these  outbursts  of  the  disease,  from  1858  to  1874, 
want,  often  approaching  to  destitution,  has  been  the  fore- 
runner of  its  development. 

This  year  it  appeared  in  February  amidst  the  Arab  tribes 
of  the  Dazarah,  in  the  district  of  Hillah,  near  to  Bagdad, 
where  it  was  present  in  1867 ;  early  in  the  year  also  at 
Bana  in  Kurdistan,  where  it.  was  in  1871 ;  and  in  May  at 


*  In  one  of  the  ships — ^the  Sphynx — the  crew  contracted  the  fev^er 
from  her  passengers,  and  of  six  attacks,  four  died.  The  other  two  ships 
had  no  manifestation  of  the  disease  in  their  crews. 
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Merj  in  the  Cyreniaca,  extending  to  Benghazi^  where  it  was 
felt  in  1858.* 

The  caase  of  its  appearance  in  the  same  year,  at  geo- 
graphical points  so  widely  separated  from  each  other,  may 
still  remain  amongst  the  unexplained  facts  in  the  history  of 
endemo-epidemic  diseases.  The  coincidence  is  one  of  im- 
portance, and  it  is  worthy  of  deep  consideration  with 
reference  to  our  late  president,  Inspector-General  Lawson's 
theory  of  pandemic  waves,  that  the  infected  districts  lie 
within  two  of  the  isoclinal  lines  of  latitude  marked  on  the 
map,  to  define  the  annual  existence  and  progress  of  diseases 
of  this  class. 

Europe  is  greatly  indebted  to  the  Turkish  and  Egyptian 
governments  for  their  prompt  and  vigorous  efforts  to  limit 
the  disease  to  the  seats  of  its  outburst,  by  scientific  inquiry 
leading  to  a  definite  knowledge  of  its  nature,  and  by  pre- 
ventive measures.  Destitution  is  proved  to  have  preceded 
it.  By  the  last  accounts  from  Benghazi  it  appears  to  be 
general  in  that  province. 

Re- surveying  the  ground  we  have  passed  over : — 

Cholera  has  been  seen  to  re-vitalize  from  its  almost  extinct 
embers,  in  situations  which  are  under  the  most  primitive 
conditions  of  any  in  Europe,  as  regards  the  habits,  social 
status,  and  sanitary  precautions  of  their  populations. 

Yellow  fever  has  shown  itself  in  the  United  States,  at  a 
point  far  inland  from  the  Gulf  of  Mexico,  and  has  spread 
from  thence  to  the  Atlantic  shore;  dying  out  with  the 
advent  of  last  winter,  it  has  reappeared  this  year  along  the 
coast  of  the  Gulf.  At  its  first  outbreak  at  Shreveport  it  was 
attributed  to  obstructed  sewerage  of  the  town,  which  has 
not  been,  so  far  as  I  am  aware,  disproved. 

In  South  America,  also,  the  epidemic  has  been  felt  at  all 
the  coast,  from  Cayenne  to  Buenos  Ayres. 
.  Plague  has  broken  out  in  Africa,  at  spots  signalised  by 
having  been  the  scenes  of  its  last  displays.  Egypt  and  the 
Levant  were  formerly  its  nests  and  abiding-places  ;  but  now 
they  remain  untouched  by  it,  driven  back,  as  it  is,  to  the 
wilderness,  among  Arab  tribes  in  the  marshy  rice-growing 
plains  of  Mesopotamia,  or  those  of  Africa  bordering  on  the 
Libyan  deserts,  where  men  dwell  in  rock-hewn  caves,  and 


•  "Times"— Gaz.,  4th  Nov.  date  (printed  7th  November),"  Board  of 
Trade :  Madrid — In  consequence  of  the  malady  which  has  appeared  in 
Arabia  not  being  Levantine  plague,  all  arrivals  from  that  country  will  be 
considered  clean." 


INTRODUCTORY  ADDRKSS.  513 

in  both  positions  are  subjected  to  not  unfrequent  periods 
of  want. 

These  three  scourges  of  mankind  have  broken  out  where 
very  low  sanitary  conditions  have  prevailed^  at  least  as  con- 
comitants^  if  not  as  actual  producing  causes.  Towards  them 
the  sanitary  engineer,  guided  by  medical  science,  stands  as 
the  modem  Hercules. 

We  are  not  in  a  position  yet  to  question  the  theory  of 
specific  causes  or  germs  of  those  diseases,  but  as  our  know- 
ledge advances  regarding  their  developing  and  centralizing 
influences,  we  shall  arrive  at  a  clearer  idea  whether  these 
germs  are  capable  of  being  produced  de  novo,  and  if  so, 
under  what  circumstances  they  may  be  generated. 

Although  it  took  two  hundred  years  of  ever  progressive 
civilisation  to  sweep  the  plague  from  Europe,  beginning 
with  that  unsought  disinfector,  the  Great  Fire  of  London, 
yet  we  may  believe  that  in  our  age  the  light  of  sanitary 
science,  already  productive  of  obvious  results,  in  London 
especially,  will  shed  its  rays  farther  and  farther  into  the 
recesses  where  cholera  haunts,  and  drive  it  ultimately,  like 
the  plague,  out  of  Europe  in  a  much  briefer  space  of  time. 

From  those  distant  dates  when  the  causes  of  our  "  black 
assizes'^  were  explored  in  the  dungeons  of  our  county  pri- 
sons, and  in  the  places  of  confinement  of  felons  throughout 
Europe,  by  the  immortal  John  Howard,  Dr.  James  Lind, 
following  his  teaching,  showed  that  the  so-called  putrid 
fevers  of  fleets,  and  Dr.  Pringle  extended  the  investigation 
successfully  to  the  contagious  fevers  of  armies  and  camps, 
our  nation  has  ever  been  foremost  in  applying  sanitary  pre- 
ventive measures  to  contend  against  those  diseases,  in  pre- 
ference to  measures  of  rigid  quarantine. 

These  principles  are  still,  and  ever  will  be,  in  the  stage  of 
growth,  but  in  late  years  that  growth  has  been  rapid ;  and, 
as  we  have  seen,  they  are  extending  more  and  more  widely, 
dispelling  the  clouds  of  ignorance  and  fatalism  that  have 
surrounded  the  question  in  the  minds  of  individuals  and 
communities.  Let  us  but  act  with  greater  energy,  in  the 
belief  that  this  is  one  of  our  missions  among  mankind,  and 
we  shall  find  more  speedy  results  to  our  philanthropic 
endeavours. 

Before  closing,  I  would  add  a  few  words  concerning  our 
domestic  epidemics  of  the  minor  zymotic  diseases,  during 
this  period. 

The  small-pox  lost  epidemic  proportion  in  1873,  but  in 
1874  it  has  existed  in  less  degree  in  the  great  manufactur- 


514  IKTBODUCTOBY  ADDBEBB. 

ing  centreB^  Bii*miiigham  and  Bradford^  West  Riding,  and 
Gloucester ;  scarlet  fever  prevailing  in  London,  Lancashire, 
West  Biding,  Warwickshire,  and  Durham.  Scarlet  fever 
has  been  the  epidemic  of  1874,  existing  largely  in  Sheffield 
and  Leeds,  and  other  northern  towns,  but  now,  happily, 
declining  there.  In  London,  where  it  is  never  extinct,  it 
spread  greatly  at  the  east  end  in  May  and  June,  and  became 
epidemic  in  August,  but  still  exists  in  the  north,  east,  and 
south  districts.  Enteric  fever  has  increased,  pari  passu, 
with  it,  but  measles  has  declined.  In  combating  these 
diffusions  London  has  found  the  immense  advantages  of  the 
special  hospitals  constructed  in  1870-71  for  the  receptioa 
of  small-pox,  which  are  now  availed  of  for  whatever  zymotic 
diseases  may  temporarily  prevail.*  With  these  at  their  dis- 
posal, officers  of  public  health  have  at  hand  the  means  of 
early  isolation  of  the  most  diffusive  of  this  entire  class  of 
disease,  whereby  we  may  count  on  the  limitation  of  infec- 
tion, and  the  cutting  short  of  those  epidemics ;  thus  reducing 
further  the  bills  of  mortality  of  the  greatest,  and  even  now 
the  most  healthy,  city  in  the  world. 

This  is  the  great  exemplar  of  the  results  of  sanitary 
science;  and  we  may  trust  to  see  its  teachings  sood  ex- 
tended, with  like  results,  to  all  our  large  cities  and  towns. 


*  Begistrar  General's  Weekly  Beport,  dated  2nd  November.  Scarlet 
fever,  death-rate  annual :  2.0  in  Salford,  2.4  Sheffield,  3.0  Birmingluua, 
5.4  Bradford,  8.3  Liverpool,  and  2.0  London.  Small-pox  oontinaeB 
fatally  prevalent  in  Birmingham,  and  enteric  fever  in  HuU. 

In  London:  deaths  from  zymotic  diseases  considerably  belor  the 
average,  excepting  scarlet  fever,  from  which,  in  the  three  previous  weeks, 
there  had  been  registered  107,  118,  and  105,  rose  in  last  week,  toSUt 
October,  to  128,  a  higher  number  than  in  any  week  since  1870 ;  48  were 
returned  in  the  east,  30  in  the  north,  and  26  in  the  south  group  of  dis- 
tricts. 
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ON  RECENT  OUTBREAKS  OP  PLAGUE. 

By    E.    D.    DICKSON,    M.D., 

Physician  to  the  British  Embassy^  Constantinople. 

[Bead  December  9th,  1874]. 


On  April  11th,  1874,  Mr.  Paduan,  Inspector  of  the  Health 
Department  at  Bagdad,  telegraphed  to  the  Board  of  Health 
at  Constantinople,  that  '^  a  bubonic  malady  had  manifested 
itself  amongst  the  tribes  inhabiting  Dughara,  in  the  district 
of  Hill^,  near  Bagdad;^'  and  on  the  23i:d  April  he  com- 
municated to  the  Board  the  following  statement,  made  by 
Rassam,  Sheik  of  Dughara. 

"  A  few  days  before  the  feast  of  Coorban-Bairam  (Janu- 
ary 27th),  one  of  my  tribe,  named  Safah,  went  on  business 
to  Afidj — six  hours  distant^ — and  passed  the  night  with  the 
tribe  of  Berekat.  Next  day  he  returned  home,  and  he  and 
his  wife  fell  ill,  and  died  after  twelve  hours'  illness.  Their 
children,  a  son  and  a  daughter,  died  also,  after  forty-eight 
hours^  sickness,  marked  by  vomiting  of  black  matters. 
Safah's  nephew,  who  had  arrived  from  Afidj,  washed  the 
four  bodies,  and  conveyed  them  to  Nedjeff-Ali,  to  bury 
them  there.  On  his  return  he  fell  ill ;  after  which,  his  wife, 
son,  and  two  daughters  also  fell  ill.  They  all  died  within  a 
few  hours  of  each  other.  One  of  their  relatives,  Setade, 
who,  together  with  his  wife,  had  washed  these  five  corpses, 
got  the  black  vomit,  and  died  in  a  few  hours,  as  well  as 
their  infant  daughter.  Hussein,  Setade^s  father,  was  also 
seized  with  the  black  vomit,  and  died  in  a  few  hours.  A 
female  neighbour,  named  Pelha,  who  was  in  communication 
with  the  afore-named  family,  was  taken  ill  with  a  like 
vomit,  and  died  in  a  short  time.  Her  four  sons  underwent 
the  same  fate  at  intervals  of  a  few  hours  one  from  the 
other ;  and  all  of  them  vomited  bla^k  blood.  One  of  Pelha's 
brothers  having  heard  what  had  befallen  to  his  relatives, 
went  to  assist  them,  washed  the  corpses  and  conveyed 
them  to  NedjeflT-Ali,  where  he  died  in  the  house  of  Mollah 
Nahir-Gazali. 


516  ON   RECENT   OUTBREAKS   OP    PLAGUE. 

"  After  these  accidents^  the  malady  declared  itself  in  the 
neighbouring  villages,  and  the  mortality  from  it  increased 
day  by  day,  until  it  reached  more  than  twenty  deaths  per 
dism.  Besides  the  black  vomit,  these  patients  had  diar- 
rhoea, headache,  fever,  swellings  in  the  parotid,  axillary, 
or  inguinal  regions,  varying  in  hue  from  a  pale  red  to 
black ;  and  after  death,  black  spots  were  observed  on  the 
skin.  The  greater  part  of  the  bodies  were  transferred  to 
Nedjeff-Ali,  for  burial.^' 

To  this  statement,  Mr.  Paduan  added  the  declaratioD 
made  by  Suleiman,  a  soldier  belonging  to  the  irregular 
troops  stationed  at  Dughara,  who  deposed  as  follows : — 

'^  In  the  beginning  of  the  month  of  Sefer,  I  was  seized 
with  chills,  intense  fever,  headache,  thirst,  darting  pains  in 
the  left  groin,  followed  by  a  swelling,  which  suppurated  and 
burst  on  the  seventh  day,  and  which  took  twelve  days 
to  heal.'' 

On  the  16th  April,  a  commission,  composed  of  the  phy- 
sicians attached  to  the  sixth  army  corps,  together  with 
Mr.  Paduan,  went  to  Dughara,  and  ascertained  that  the 
malady  reigning  there  was  similar  to  that  which  had  ap- 
peared at  Hindiyeh  in  1867 — characterised  by  black  vomit- 
ing, diarrhoea,  headache,  shooting  pains  in  the  groin,  axilla, 
or  submaxillary  region,  followed  by  swellings  in  tliose 
places.  After  death,  petechias  showed  themselves,  but  no 
carbuncles  were  noticed.  The  commission  was  told  that 
the  malady  had  declared  itself  a  few  days  previous  to  the 
Goorban-Bai'ram,  and  had  lasted  until  the  present  moment. 
About  five  hundred  attacks  had  occurred ;  barely  one-fourth 
of  which  had  recovered.  The  commission  found  the  in- 
habitants of  this  district  living  in  filthy  habitations,  sur- 
rounded by  rice  fields  and  stagnant  water.  The  greater 
part  of  the  dead  have  been  conveyed  to  Nedjeff-Ali,  for 
burial.  The  malady  (continues  Mr.  Paduan)  at  present  ap- 
pears to  be  declining ;  for  most  of  the  cases  now  get  well, 
whereas  at  the  commencement  all  attacked  by  it  died  after 
a  few  hours^  illness. 

At  this  juncture  (says  Mr.  Paduan)  firing  commenced 
between  the  people  of  Dughara  and  those  of  Afidj,  which 
compelled  the  commission  to  withdraw  in  haste,  so  as  to 
avoid  getting  implicated  in  the  disturbance ;  for  these  tribes 
are  constantly  at  war  with  one  another,  and  always  hostile 
to  the  government.  Subsequent  telegrams  from  Mr.  Paduan 
have  informed  the  Central  Board  of  Health  that  a  military 
cordon  has  been  placed  round  the  affected  country,  and 
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strict  quarantine  imposed  on  arrivals  from  it ;  they,  more- 
over^ add  that  the  malady  has  declared  itself  as  well  at 
Divaniyeh,  Afidj,  Milhatia,  Hille,  Nedjeff,  and  at  Elgiat. 
Despatches  from  the  English  and  French  consuls  at  Bagdad 
addressed  to  their  respective  embassies  at  Constantinople, 
amply  confirm  these  details. 

Later,  another  commission,  composed  of  Mr.  Paduan  and 
Drs.  Adler,  Hixfal,  and  Hampierre,  proceeded  to  Divaniyeh, 
and  from  that  place  telegraphed  to  the  Board  of  Health,  on 
May  16th,  the  following  statement  of  the  cases  examined 
hj  them  : — 

Youssouf,  aged  26  years  :  five  days  ill  with  intermittent 
fever;  vomiting,  diarrhoea,  headache,  and  swelling  in  the 
left  groin. 

Abash,  aged  22  years :  three  days  ill  with  fever ;  head- 
ache, tongue  dry  and  very  black,  thirst,  vomiting,  diarrhoea, 
swelling  in  the  left  groin  as  large  as  one^s  fist,  and  carbun- 
cle on  the  left  foot. 

Hamondi,  aged  16  years  :  two  days  ill  with  bilious  vomit- 
ing; swelling  in  the  left  groin,  fever,  and  carbuncles  on 
the  feet. 

Djevat,  aged  16  years :  two  days  ill  with  profuse  perspira- 
tion and  fever,  and  swelling  of  the  left  parotid. 

Mehmed  :  three  days  ill  with  violent  fever ;  ardent  thirst, 
diarrhoea,  and  swelling  in  the  left  axilla. 

Hadjein,  aged  10  years :  two  days  ill  with  fever,  diar- 
rhoea, and  vomiting.  Deafness,  moreover,  supervened  on 
the  eleventh  day. 

Youssouf,  aged  29  years :  four  days  ill  with  fever ;  vomit- 
in  g,  diarrhoea,  eyes  injected,  and  swelling  in  the  left  axilla. 
Hassan,  aged  30  years :  one  day  ill  with  fever ;  bilious 
vomiting,  and  swelling  in  the  left  groin.  Died  two  hours 
after  having  been  seen  by  the  commission ;  and  petechias 
appeared  on  his  body. 

Abdi,  aged  19  years:  four  days  ill  with  violent  fever; 
prostration,  tongue  covered  with  a  white  fur,  and  swelling 
in  the  right  groin. 

Keani,  aged  15  years  :  three  days  ill  with  fever;  bilious 
vomiting,  and  swelling  in  the  right  axilla. 

Hizir,  aged  32  years  ;  five  days  ill  with  violent  headache, 
fever,  blindness,  and  swelling  of  the  parotid. 

Azizieh,  aged  24  years :  five  days  ill  with  fever,  and 
swelling  in  the  right  axilla. 

Hassan,  aged  27  years  :  four  days  ill  with  fever ;  vomit- 
ing, diarrhoea,  and  swelling  in  the  left  axilla. 
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Esma^  aged  14  years.:  seven  days  ill  with  fever,  and 
swelling  in  the  left  groin. 

Hulvan,  aged  24  years :  three  days  ill  with  fever  ;  bilions 
vomiting,  diarrhoea^  swelling  in  the  left  groin,  and  a  car- 
buncle a  little  below  it,  prostration. 

Ali,  aged  7  years :  fever,  vomiting,  prostration,  and 
swelling  in  the  left  groin. 

Hitchous,  aged  18  years :  living  in  the  same  house  as 
Ali ;  thirty-five  days  ill  with  fever,  vomiting,  and  swelling 
in  the  right  axilla. 

A  gendarme  (policeman),  aged  27  years :  three  days  ill 
with  violent  fever;  vomiting,  injected  eyes,  cold  perspira- 
tion, and  swelling  in  the  right  axilla.  Died  on  the  day  he 
was  visited  by  the  commission,  during  which,  carbuncles 
also  appeared.  r 

Selim,  aged  35  years :  nine  days  ill  with  fever ;  headache, 
tongue  dry  and  black,  swellings  in  the  axilla  and  in  both 
groins,  carbuncle,  and  prostration. 

Hadjel,  aged  15  years :  five  days  ill  with  fever ;  ardent 
thirst,  headache,  swelUng  in  the  right  axilla,  and  two  car- 
buncles on  the  chest. 

Temr,  aged  10  years:  four  days  ill  with  fever;  ardent 
thirst,  vomiting,  prostration,  and  sweUing  in  the  right 
axilla. 

Shemil,  aged  25  years:  three  days  ill  with  fever;  diar- 
rhoea, vomiting,  and  swelUng  on  the  back  of  the  neck. 

Merir,  aged  28  years :  two  hours  ill  with  slight  fever ; 
ardent  thirst,  headache,  and  swelling  in  the  left  groin. 

Fatma,  aged  16  years :  four  days  ill  with  fever;  ardent 
thirst,  copious  vomiting,  diarrhoea,  headache,  swelling  in 
the  right  axilla,  inflammation  of  the  throat,  and  swelling  of 
the  parotid. 

Hussein,  aged  2  years :  four  days  ill  with  violent  fever ; 
vomited  once  only,  prostration,  and  swelling  in  the  left 
groin. 

Halil,  aged  6  years :  four  days  ill  with  fever ;  vomiting, 
and  swelling  in  the  left  groin. 

Fatma,  aged  6  years :  one  day  ill  with  fever ;  vomiting, 
tongue  red,  and  swelling  in  the  left  axilla. 

Hasheb,  aged  28  years  :  four  days  ill  with  fever;  ardent 
thirst,  vomiting,  diarrhoea,  tongue  black,  and  carbuncle  on 
the  left  cheek. 

Hakki,  aged  4  years ;  fourteen  days  ill  with  fever ;  ardent 
thirst,  tongue  black,  diarrhoea,  and  swelling  of  the  right 
parotid. 
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On  some  of  the  dead  bodies  examined  by  the  commission 
petechisB  were  seen ;  on  others  not.     The  symptoms  pre- 
sented by  these  cases  will  leave  no  doubt  as  to  the  malady 
being  the  plague.     It  results  from  the  above  twenty-nine 
cases  recorded  by  the  commission  that  only  four  were  fe- 
males;   and  as   these   are   seldom   shown   in   Mussulman 
countries,  except  when  very  young,  no  inference  can  be 
drawn  with   respect  to  the  proportion  in  which  the  two 
sexes  were  affected  by  the  epidemic,     The  age  of  these 
twenty-nine  cases  varied  from  two  to  thirty-six  years.     All 
had  fever ;  but  in  one  instance  it  was  of  the  intermittent 
type.     Eighteen  cases  were  affected  with  vomiting ;  eleven 
with  diarrhoea ;  and  seven  with  headache.    All  had  swellings 
(buboes) — eleven  in  the  groin ;  thirteen  in  the  armpit ;  four 
in  the  parotid  ;  and  one  on  the  nuclea.    Seven  cases  showed 
carbuncles;  and  one  or  two  instances  exhibited  petechiae 
after  death.     The  duration  of  the  malady,  at  the  time  of  the 
commissioners^  inspection  (with  the  exception  of  one  case — 
thirty-five  days  old),  varied  from  a  few  hours  to  nine  days. 

A  report  has  lately  been  spread  that  plague  had  also 
manifested  itself  at  Sinna,  in  Persian  Koordistan,  not  far 
from  Bana,  where  it  had  appeared  in  1871 ;  this  report, 
however,  requires  confirmation.  On  the  other  hand,  the 
plague  has  shown  itself  at  Merdj,  a  town  in  the  district  of 
Barca^  twenty  hours  distant  from  Bengazi,  a  seaport  on  the 
north  coast  of  Africa.  Restrictive  measures  have  been  ap- 
plied in  this  instance  also ;  and  two  medical  officers  have 
been  sent  to  the  infected  locality  to  inquire  and  report  on 
the  outbreak. 

It  is  worthy  of  remark  that  this  malady  has  reappeared 
in  the  very  same  places  where  it  had  manifested  itself  on  a 
previous  occasion,  viz.,  between  Bengazi  and  Derna,  in  1858; 
at  Hindiyeh,  in  Mesopotamia,  in  1867;  and  at  Bana,  in 
Persian  Koordistan,  in  1871.  All  these  outbreaks  appear 
to  have  been  preceded  by  severe  privations  amongst  the 
inhabitants — famine  caused  by  drought  or  by  inundation. 
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ON   THE    RELATIONS   BETWEEN   DIPHTHERIA 

AND   SCARLATINA. 

By  ABTHUB  BANSOME,  M.D.,  M.A.  (Cantab.), 
Lecturer  on  Pablic  Health,  Owens  College,  Manchester. 

IBead  January  I3th,  1875.] 


The  following  case  shows  the  close  connection  between  tiiese 
two  diseases : — 

On  February  23rd,  1873,  scarlet  fever  attacked  one  of  the 
boarders  at  a  lar^o  public  school.     No  cause  of  infection 
was  discovered,  but  the  boy  was  at  once  removed  to  &e 
sanatorium.     He  returned  to  school  on  March  25th,  and  on 
that  day  two  other  cases  commenced ;  and  on  the  29th^ 
30th,  and  31st,  others  were  attacked.     These  cases  show 
the  general  outbreak  of  scarlet  fever.     On  April  2nd,  one 
of  the  masters,  A.  B.,   was  seized  with  a  rigor,    followed 
by  feverish  symptoms  and  a  sore  throat.    He  came  home  to 
Bowdon  at  once,  and  on  April  3rd,  when  I  saw  him  Erst, 
there  was  no  rash,  either  on  the  body  or  on  the  throat;  bat 
the  fauces  were  much  swollen,  and  there  was  general  j>j' 
rexia;  pulse  120;  temperature  103  deg.    On  the  4th,  there 
were  diphtheritic  patches  almost  covering  each  tonsil,  and 
there  was  profuse  muco-purulent  discharge  from  the  nostrils, 
the  pulse  still  120,  the  temperature  104  deg.     On  the  5th 
the  fever  had  diminished,  the  temperature  being  102  deg., 
but  much  albumen  was  found  in  the  urine,  and  the  throat 
and  nose  were  still  much  congested,  and  the  mucous  mem' 
brane  partially  covered  with  patches  of  exudation.     On 
April  8th,  the  throat  was  well  and  the  albumen  had  disap- 
peared from  the  urine;    from   this   time   he   steadily  im- 
proved, and  was  convalescent  on  the  ll<th.     But  on  April 
9th,  six  days  after  his  arrival  at  home,  his  mother  was  at- 
tacked by  the  disorder;  the  temperature  reaching  101.5 
deg.,  and  membranous  exudation  appearing  on  both  tonsils; 
but  there  was  no  rash,  and  no  albumen  appeared  in  the  urine. 
On  April  14th,  she  also  was  convalescent. 
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The  origin  of  these  cases  must  surely  be  traced  to  the 
epidemic  of  scarlet  fever  at  the  school,  as  there  were  no 
cases  of  diphtheria  either  in  the  neighbourhood  of  the 
school,  or  near  their  home. 

The  close  relation  between  these  diseases  has  often  been 
pointed  out. 

In  the  report  of  the  medical  officer  to  the  Privy  Council 
for  1859,  Dr.  B.  Sanderson  reports  two  instances  in  which 
pure  diphtheria  co-existed  with  pure  scarlatina,  and  one  in 
which  scarlatina  followed  diphtheria  :  and  again,  in  another 
place,  three  cases  of  diphtheria  followed  three  of  scarlet 
fever,  and  the  former  spread  to  a  neighbouring  cottage. 

Again,  Dr.  N.  RadcliflPe  remarks  that  diphtheria  first  be- 
came truly  epidemic  throughout  England  in  the  years  1858 
and  1859,  at  a  time  when  scarlet  fever  was  raging ;  and  it 
increased  in  prevalence,  whilst  the  scarlet  fever  declined. 

These  diseases  have  also  much  in  common.  They  are 
alike  in  their  zymotic  and  epidemic  character:  both  are 
characterised  by  high  pyrexia ;  their  chief  point  of  attack 
is  the  throat  and  the  glands  of  the  neck,  and  a  scarlet  rash 
is  found  in  both  diseases.  The  sequelae  of  the  two  disorders 
are  also  strikingly  similar:  suppuration  in  the  lymphatic 
glands,  ulcerations  of  the  ears,  arthritic  affections,  with  or 
without  cardiac  complication,  kidney  disease  and  dropsy, 
general  or  localized  paralysis  of  the  nervous  system.  I  have 
seen  each  and  all  of  these  consequences  after  both  diseases. 

It  is  probably  in  consequence  of  these  points  of  resem- 
blance that  some  physicians  have  regarded  them  as  the  same 
disease;  the  same  poison  producing  different  manifestations: 
but,  in  spite  of  their  similarity,  I  venture  to  think  that  the 
differences  between  them  are  too  important  and  too  numer- 
ous to  permit  of  so  simple  a  solution  of  the  problem.  In  the 
first  place,  although,  as  this  case  shows,  diphtheria  may 
apparently  arise  directly  from  scarlet  fever,  I  have  never 
known  the  converse  action  :  I  have  never  seen  scarlet  fever 
communicated  by  diphtheria;  and  some  doubt  as  to  the 
direct  origin  in  diphtheria  of  the  case  of  scarlatina  recorded 
hy  Dr.  Sanderson  may  reasonably  be  entertained. 

There  are  also  several  points  relating  to  the  mode  of 
origin  of  these  disorders  in  which  a  difference  is  manifest. 
Thus,  although  both  are  contagious,  diphtheria  is  undoubt- 
edly much  less  so  than  scarlatina.  In  many  instances,  the 
cases  are  single — no  contagion  spreading  from  them  to  the 
many  individuals  exposed  to  their  influence ;  and  in  others, 
where  several  cases  have  occurred  in  one  house,  it  has  ap- 
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peared  probable  that  tbeir  seizure  was  due  rather  to  a 
common  cause  than  to  the  spreading  of  the  disease  from 
one  to  another.  The  usual  mode  in  which  scarlet  fever 
spreads  is  certainly  by  contagion,  and  it  can  tmvel  in  clothes 
or  other  fomites,  and  may  be  transmitted  by  nurses  or  other 
attendants  on  the  sick ;  it  may  even  be  conveyed  by  means 
of  milk.  I  am  not  aware  that  diphtheria  has  ever  spread  by 
any  of  these  means. 

The  two  diseases  differ  in  their  geographical  distribution. 
Thus,  whilst  diphtheria  is  common  in  India,  scarlet  fever 
has  never  been  known  to  be  communicated  in  that  country. 
Colonies  and  all  new  settlements  seem  to  be  peculiarly  liable 
to  diphtheria.  It  has  appeared  in  New  South  Wales  and 
other  Australian  colonies  and  in  South  America,  attacking 
especially  the  otherwise  healthy  town  of  Buenos  Ayres.  At 
Lima,  however,  it  has  been  noticed  that  the  black  races  with- 
stand its  contagion. 

It  is  interesting  in  this  regard  to  notice  that  it  apparently 
selects  high  and  well-drained  districts  as  its  chief  points  of 
attack.     In  this  neighbourhood,  Alderley  Edge  and  Bowdou, 
Cheetham  Hill  and  Kersal,  have  several  times  been  subjected 
to  its  ravages  whilst  the  lower-lying  lands  in  their  vicinity 
have  entirely  escaped.     Dr.  Blake,  in  the  ^^  Transactions  of 
the  Medical  Society  of  California,''  mentions  that,  contrary  to 
the  received  opinion  that  diphtheria  is  peculiar  to  low,  damp 
situations,  the  most  fatal  epidemic  in  his  experience  oc- 
curred at  an  elevation  of  4,000  feet,  in  a  village  surrounded 
by  high  hills.     Buchanan  also,  in  the  report  of  the  '' Medical 
Officer  to  the  Privy  Council  for  1866",  mentions  that  the 
disease  only  appeared  at  Chelmsford  and  Dover  after  general 
drainage  works  for  these  places  had  been  completed.   Scarlet 
fever  has  also  been  found  to  haunt  certain  districts  of  Eng- 
land in  preference  to  others ;  but  these  Scarlatina-fields,  as 
they  have  been  called,  are  not  at  high  levels,  nor  are  they 
those  in  which  diphtheria  is  especially  prevalent. 

It  seems  highly  probable  that  in  a  very  large  proportion 
of  cases  of  diphtheria  the  source  of  the  poison  is  some  defect 
in  the  house  drainage ;  this,  at  least,  is  the  conclusion  to 
which  my  own  observations  have  led,  and  in  some  instances 
the  disease  has  been  traced,  not  to  the  imperfect  connection 
of  the  house  with  the  general  sewage  system,  but  to  leakage 
from  private  cess-pools.  This  fact  would  almost  justify  a 
belief  in  the  possible  spontaneous  origin  of  the  complaint, 
quite  apart  from  direct  communication  with  other  cases  of 
the  same  disease.     It  is,  however,  noteworthy  that  scarlet 
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fever  also  has  been  observed  to  spread  more  rapidly  after  a 
sudden  fall  of  the  barometer,  as  though  there  might  be  in 
this  disease  also  some  favouring  influence  due  to  the  impure 
air  of  the  sewers.  Season  has  certainly  an  important  in- 
fluence upon  scarlatina,  the  culminating  point  of  its  greatest 
prevalence  being  invariably  in  the  autumn,  and  this  fact  has 
by  some  been  ascribed  to  the  low  barometric  pressure  usual 
at  this  time  of  the  year.  There  are,  however,  important 
reasons  for  believing  that  the  favouring  influence  in  this  case 
is  the  high  degree  of  humidity  of  the  air.  But  diphtheria  is 
not  especially  a  disease  of  the  autumn ;  it  may  arise  at  any 
season,  and  in  my  own  experience  the  most  virulent  epi- 
demics have  occurred  in  the  summer  months.  Another 
point  of  difference  between  the  two  diseases  is  found  in  the 
fact  t^hat  whilst  it  is  not  often  that  scarlet  fever  is  associated 
with  other  complaints,  diphtheritic  affections  are  commonly 
met  V7ith  in  the  course  of  various  pyrexial  disorders. 

It  is  recorded  in  the  report  of  the  Diphtheria  Sub-com- 
mittee of  the  Epidemiological  Society  that  in  the  epidemic 
of  1861  this  disease  occurred  fifty-seven  times  alone,  thirty- 
four  times  in  association  with  scarlatina,  nine  times  with  small- 
pox, seven  with  measles,  six  with  fever,  and  three  times  each 
with  ordinary  sore  throat,  croup  and  catarrh.  But  there 
are  points  of  unlikeness  in  the  nature  and  symptoms  of  the 
diseases  themselves  that  are  too  great  to  allow  us  to  rank 
them  as  varieties  of  the  same  species.  Thus  the  scarlet- 
rash  of  diphtheria  is  often  absent,  and  is  very  variable  in  the 
time  of  its  onset;  it  seldom  appears  at  the  outset  of  the 
malady,  and  I  have  seen  it  as  late  as  the  third  week  of  its 
course.  The  period  at  which  albuminuria  sets  in  is  also 
different  in  scarlatina  and  diphtheria,  often  appearing  in 
severe  cases  of  the  latter  disease  within  the  first  two  or  three 
days,  whilst  in  the  former  it  seldom  sets  in  until  desquama- 
tion of  the  kidneys  is  commencing. 

There  is,  indeed,  an  entire  absence  of  definiteness  about 
the  duration  of  the  symptoms  of  Diphtheria,  which  of  itself 
mark  it  off  from  the  regular  sequence  of  events  in  scarlet 
fever.  I  have  known  it  last  for  six  weeks  and  even  two 
months  without  any  evident  affection  of  the  cervical  glands, 
but  with  constant  formation  of  exudation  on  the  fauces  or 
other  mucous  surfaces.  The  mode  in  which  diphtheria 
localizes  itself  on  the  mucous  membranes,  or  on  the  broken 
surfaces  of  the  skin,  would  probably  be  suflicient  to  separate 
it  from  any  other  disease.  I  do  not  know  that  scarlet  fever 
ever  attacks  the  larynx,  but  I  have  seen  the  diphtheritic 
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membrane  appear  in  different  cases,  upon  wounds  of  the 
skill,   upon   blistered   surfaces^    and  upon   nearly    all    the 
mucous  membranes  of  the  body,  the  lips,  cheeks,  nose^  ears, 
pharynx,  larynx,  trachea,  and  bronchi,  and  on  the  anas  and 
vulva^  and  different  epidemics  have  differed  strangely  in  this 
respect;  in  one^  the  throat  would   always   be   the   point 
selected  for  attack,  and  in  another  the  other  mucous  mem- 
branes.    It  is  somewhat  remarkable  in  the  latter  case  that 
although  the  disease  was  mild,  and  there  were  no  deaths, 
the  subsequent  complications  were  much  more  freqnent  and 
troublesome.      The   last   point   of  difference   that    I    shall 
mention  is  the  fact  that  while  scarlet  fever  seldom  re- appears 
again  in  the  same  individual,  diphtheria  seems  by  its  first 
attack  to  confer  no  immunity  from  subsequent   seizures. 
On  the  contrary,  the  susceptibility  of  the  throat  seems  to  be 
rather  increased  than  diminished.     Upon  taking  a  survey 
of  all  these  relations  existing  between  scarlet  fever  and 
diphtheria,  it  is  evident  that  they  are  distinct  diseases^  and 
yet  that  there  is  some  very  close  and  definite  connection 
between  them — wherein  the  bond  consists  it  is  not  so  easy  to 
point  out. 

From  the  manner  in  which  the  diphtheritic  poison  seeks 
out  the  highest  points  of  the  best-drained  localities^  it  has 
appeared  to  me  most  probable  that  the  virus  of  this  disease 
must  be  of  a  more  rarified  and  subtle  nature  than  the  germs 
that  produce  scarlet  fever.  It  is  possible  that  the  relations 
of  some  other  ferments  may  throw  some  light  upon  this 
subject.  I  would  note  especially  the  singular  observations 
of  M.  Berthelot  (*'  Comptes  Bendus  -y^  vol.  1,  p.  980,)  on  the 
glycosic  ferment  derived  from  yeast.  These  observations 
are  important  as  showing  that^  from  the  alcoholic  living 
ferment  yeast,  a  catalytic  body  may  be  obtained,  which, 
though  it  is  unable  to  change  sugar  into  alcohol^  yet  it  will 
almost  instantaneously  produce  a  true  fermentative  action 
upon  cane  sugar. 

The  following  account  of  these  researches  may,  perhaps, 
be  interesting;  after  proving  that  the  transformation  of  cane 
sugar  into  moist  sugar  or  glucose  is  due  to  the  ferment,  and 
not  to  succinic  acid.  Monsieur  Berthelot  thus  describes 
the  process  he  adopted.  The  soluble  parts  of  the  yeast  are 
extracted  by  maceration  in  cold  water,  and  subsequent  filtra- 
tion, the  filtered  fluid  containing  1*5  per  cent,  of  soluble 
matter.  When  this  fluid  was  placed  in  contact  with  an 
equal  part  of  a  solution  of  one  part  of  sugar  in  five  of  water, 
containing  one  fiftieth  part  of  bicarbonate  of  soda,  it  changed 
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tlie  sugar  at  once  into  glucose  without  making  the  liquid 
acid^    and  without  producing  alcoholic   fermentation,  and 
"without  giving  rise  to  the  development  of  living  beings. 
The  ferment  which  produced  this  change  could  be  precipi- 
tated in  the  form  of  white  flocks,  which,  when  washed  with 
alcohol   and    dried   at   ordinary    temperatures,    formed    a 
yello^sh  homy  mass,  whose  weight  was  l-5th  of  the  total 
solid  contents  of  the  solution.     It  is  a  peculiar  nitrogenous 
compound,  coagulable  by  nitric  acid  and  heat,  and  apparently 
similar  to  diastase  and  pancreatine.     After  being  thus  iso- 
lated it  can  be  re-dissolved  in  water  and  again  precipitated 
by  alcohol.     These  reiterated  treatments  only  weaken  some- 
what its  specific  action.     It  was  ascertained  conclusively 
that  this  substance  was  secreted  by  the  yeast  plant,  but 
that  when  once  produced,  it  does  not  require  the  presence 
of  the  living  being  in  order  to  perform  its  work. 

A  similar,  though  converse  action  of  double  fermentation, 
is  mentioned  by  Dr.  Schunck,  in  his  account  of  "  Bubian 
and  its  peculiar  ferment — Brythrozym.''  This  ferment  is 
a  catalytic  albuminous  substance,  similar  in  its  chemical 
reactions  to  the  glucosic  ferment  just  mentioned,  but 
"  with  an  effect  upon  rubian  altogether  sui  generis".  If  a 
mixture  of  this  body  with  water  be  left  to  stand  in  a  warm 
place,  signs  of  putrefaction  show  themselves,  and  in  this 
state  it  acquires  the  power  of  decomposing  sugar  into 
alcohol  and  carbonic  acid.  In  this  case  no  doubt  the  germs 
of  the  alcoholic  torula  have  been  implanted  upon  the  other 
ferment ;  but  it  is  interesting  to  observe  that  the  two  pro- 
cesses display  this  relation. 

I  do  not  wish  to  lay  upon  these  observations  a  heavier 
burden  than  they  will  justly  bear,  nor  do  I  venture  even  to 
affirm  that  there  is  a  strict  analogy  between  these  fermen- 
tative operations  and  the  zymosis  of  scarlatina  and  diph- 
theria, but  I  believe  that  it  is  only  by  the  study  of  the  action 
of  ferments  out  of  the  body,  and  by  cautious  comparisons 
between  them  and  morbid  zymotic  processes,  that  we  can 
ever  obtain  a  true  insight  into  the  pathology  of  these  dis- 
orders. It  is  highly  probable  that  as  there  exist  in  nature 
ferments  which  are  only  efiective  when  living  germs  are 
present,  and  others  which  can  act  by  their  own  inherent 
power,  so  there  are  disease  ferments,  which  are  organized 
and  living,  and  others  which  act  independently,  which  have 
no  definite  term  of  life,  which  are  not  reproduced,  and  which 
in  some  cases  are  of  spontaneous  origin.  By  far  the  larger 
proportion  of  the  zymotic  diseases  show  signs  of  being  pro- 
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duced  by  organized  living  ferments.  The  pecaliar  poisons 
which  occasion  their  symptoms  evidently  go  through  certain 
changes  in  successive  definite  periods  of  time  ;  they  grow 
by  the  assimilation  of  food  which  T*hey  find  within  their 
hosts ;  and  at  a  certain  period  of  their  growth  they  possess 
the  power  of  giving  off  reproductive  contagia.  These  con- 
tagia  require  a  definite  period  of  time  in  which  to  incubate, 
and  when  developed  they  produce  a  disease  in  every  respect 
the  counterpart  of  the  original  disorder.  Few  men  accos- 
tomed  to  observe  the  ways  of  living  beings  will  hesitate  to 
admit  that  these  disease  ferments  possess  all  the  charac- 
teristics of  Kving  germs. 

But  diphtheria  displays  very  few  of  these  pecnliarities;  it 
goes  through  no  definite  consecutive  changes;  it  has  no 
regular  term  of  life,  and  it  is  with  difficulty  reproduced  bj 
contagion,  probably  only  by  direct  contact  with  the  person 
affected,  and  it  is  more  frequently  generated  anew  from  the 
putrefactive  or  fermentative  operations  going  on  in  the  de- 
composing animal  contents  of  cesspools  and  sewers.     K  we 
suppose,  by  way  of  a  provisional  hypothesis,  that  the  pro- 
cesses of  the  diseases  with  which  diphtheria  is  known  to  be 
associated  have  the  power  of  producing  an   unorganized 
catalytic  agent — the  diphtheritic  ferment — I  venture  to  think 
that  the  prominent  differences  between  it  and  other  zymotic 
diseases  are  to  some  extent  accounted  for,  and  that  the 
reason  of  its  close  relationship  to  scarlet  fever  might  then 
be  regarded  as  approximately  made  out.     But  we  may  take 
another  view  of  the  question.     Notwithstanding  the  facts 
that  have  been  urged  to  show  the  divergence  of  the  diph- 
theritic ferment  from  the  ordinary  type  of  living  disease 
germs,  it  is  by  no  means  impossible  that  it  may  yet  proffl 
to  possess  a  truly  organized  character.     In  this  case,  Uie 
other  illustration  of  a  changed  fermentative  action  which 
has  been  adduced  may  throw  some  light  upon  the  pecaliar 
relations  between  diphtheria  and  the  other  complaints  with 
which  it  is  so  often  associated.     It  is  probable  that  in  most 
cases  of  fermentation  the  living  being,  connected  with  each 
kind  of  this  action,  is  of  a  specific  nature,  and  peculiar  to 
the  medium  or  to  the  food  upon  which  it  feeds.    It  is 
hardly  needful  to  instance  the  acetic,  alcoholic,  butyric  or 
lactic  ferments  as  samples,  according  to  Pasteur  at  least,  of 
specific  leavens. 

But  our  second  illustration  points  to  the  fact  that  different 
substances  will  furnish  the  peculiar  food  upon  which  one 
specific  ferment  can  live  and  thrive.     And  it  is  certain  that 
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in  some  instances^  a  ferment  either  daring,  or  at  the  end  of 
its  operation,  will  produce  the  conditions  favourable  to  the 
growth  of  another  kind  of  germ.  Witness  the  crowd  of 
vibrios  that  make  their  appearance  at  the  end  of  a  myco- 
dermic  fermentation,  or  the  production  of  acetous  fermen- 
tation after  the  yeast  plant  has  done  its  work. 

It  seems  possible  that  there  may  be  some  analogy  to  this 
fact  in  the  relations  of  the  two  diseases  which  we  are  con- 
sidering. It  is  not  unlikely  that  any  form  of  the  pyrexial 
state  may  produce  the  food  most  congenial  to  the  diphther- 
itic ferment,  but  that  the  processes  of  scarlet  fever  are 
peculiarly  favourable  to  its  production.  It  is,  moreover, 
worthy  of  remark,  that  this  explanation  would  hold  good, 
whether  the  diphtheritic  poison  should  prove  to  be  an  or- 
ganised germ  or  an  unorganized  catalytic  agent.  In  either 
case  the  true  disease-ferment  would  find  its  way  from 
without,  and  would  produce  the  peculiar  symptoms  of  the 
disease  when  it  found  the  substance  upon  which  it  could 
woi-k. 

These  suggestions  are  only  offered  as  provisional  hypo- 
theses ;  and,  as  some  excuse  for  bringing  them  forward,  I 
will  quote  in  conclusion  the  words  of  the  great  English 
philosopher,  Robert  Boyle : — ''  He  that  thoroughly  under- 
stands the  nature  of  ferments  and  fermentations,  shall 
probably  be  much  better  able  than  he  that  ignores  them  to 
give  a  fair  account  of  several  diseases  (as  well  fevers  as 
others)  which  will,  perhaps,  be  never  thoroughly  understood 
without  an  insight  into  the  doctrine  of  fermentation/* — 
Works,  ed.  1744,  vol.  i,  p.  476. 
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The  first  object  in  collecting  these  observations  was  to  define 
with  all  possible  accuracy  the  interval  between  the  reception 
of  infection  and  the  appearance  of  symptoms  in  some  of  the 
more  common  epidemic  diseases.  This  interval,  the  inca- 
bation  period,  instead  of  being  uncertain,  unimportant,  and 
almost  without  symptoms,  has  been  found  to  have  definite 
symptoms,  a  great  influence  on  the  spread  of  measles, 
hooping-cough,  and  diphtheria,  and  a  duration  suflSciently 
constant  to  be  of  generic  value  in  the  classification  of 
disease. 

A  remark  of  Sydenham's,  *'  that  no  one  as  yet  hath  suffi- 
ciently studied  the  various  and  accurate  methods  nature 
useth  in  generating  diseases",  continues  in  force  to  our  own 
day.  The  study  of  all  that  pertains  to  the  development  of 
disease  from  infecting  particles  can  only  be  said  to  commence 
with  the  last  century.  Dr.  Richard  Mead,  in  his  "  Essays 
on  Poisons*',  published  in  1702,  calls  attention  to  the  long 
period  of  latency  in  rabies.  In  "A  Discourse  on  the  Plague" 
(London,  1720),  he  shows  that  sudden  seizures  should  be  at- 
tributed not  to  fright  but  to  infection,  and  says  '^  contagion 
is  a  real  poison'*;  the  whole  argument  as  to  contagion  is  as 
fully  stated  as  in  any  recent  discussions  on  cholera  or  typhus. 
He  is  among  the  first  to  remark  that  the  practice  of  inocu- 
lation ''  shows  that  the  small-pox  does  not  break  forth  before 
the  eighth  or  ninth  day  from  receiving  infection.**  Till  this 
was  known  no  progress  in  tracing  the  ingress  of  disease  was 
possible.  Small-pox  and  plague  were  then  prominent  epi- 
demics; to  attain  such  precise  knowledge  of  the  natural 
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history  of  one  of  them  was  a  great  gain ;  without  the  facts 
of  inoculation,  the  existence  or  even  the  possibility  of  infec- 
tion   -was  an  inference^  and  not   a   demonstration.      This 
inference,  by  no  means  generally  admitted  for  small-pox, 
was   of  sufficient  force  to  be  allowed  for  diseases  quickly 
oommnnicable.     Terror  at  the  swift  stroke  of  plague  had 
impressed  people  with  the  idea  that  all  illness  was  sudden^ 
so  that  hydrophobia,  small-pox,  measles,  as  well  as  all  ordi- 
nary ailments,  were  commonly  thought  to  be  owing  to  the 
last  thing  that  seemed  strange  because  it  did  or  did  not 
happen.     Accurate  definition  of  diseases  is  a  necessary  step 
to  the  knowledge  of  their  laws  of  growth.     How  gradually 
and  slowly  the  distinctive  characters  of  the  most  marked 
and  most  common  of  them  are  separated  and  recognized  is 
part  of  our  own  experience.     Enteric  fever,  so  clearly  sepa- 
rated from  typhus,  was  formerly  confounded  with  ague, 
while  typhus  has  quite  recently  in  India  (vide  p.  451,  foot 
note)  been  detected  in  what  was  thought  to  be  remittent 
fever.     The  distinction  of  typhus  from  plague  has  been  sat- 
isfactorily estabhshed  by  one  of  our  members.  Dr.  Tholozan, 
and    confirmed   by  a   further  experience  still  progressing. 
Distinct  as  plague  is  from  typhus,  it  formerly  included  that 
as  well  as  other  fevers  under  its   ban.     Diphtheria  and 
scarlet  fever  have  passed  under  its  name,  and,  with  scarlet 
fever,  measles ;    for  these  two   diseases  were  not  usually 
separated  until  near  the  end  of  the  last  century;  the  techni- 
cal term  for  mensles,  ''morbilWj  signifying  minor  plague,  is 
borrowed  from  the  Italians,  among  whom  il  morbo  signified 
The  Plague. 

The  shortness  of  the  incubation  period  in  scarlet  fever 
affords  a  ready  means,  still  serviceable,  of  distinguishing 
that  disease  from  measles.  These,  carefully  separated  in 
descriptions  since  the  time  of  Sydenham,  are  sometimes 
confused  in  practice  now  as  they  were  then.  Richard 
Morton,*  who  considered  scarlet  fever  to  differ  only  from 
measles  in  the  appearance  of  the  rash,  and  to  be  wholly  the 
some  disease,  gives  ten  cases  under  the  former  heading,  nine 
being  measles,  whiie  the  name  of  confluent  measles  is  em- 
phatically applied  to  an  eleventh  history  really  relating  to 
scarlet  fever.  At  that  time  every  severe  and  fatal  case  was 
referred  to  measles,  scarlet  fever  being  specially  constituted, 
by  definition  only,  a  mild  disease  hardly  deserving  of 
classical  nomenclature. 

•  nrPETOAOri'AS,  Pars  altera :  sive,  ezercitatio  de  Febribus  Iiiflain- 
matoriis  Universalibus,  authore  Bichardo  Morton,  London,  1694,  p.  65. 
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The  epidemic  increase  of  scarlet  fev^er  in  the  eighteenth 
century,  and  its  association  with  malignant  sore  throaty  at- 
tracted the  attention  of  snch  men  as  Hazham,  Fothergill, 
Gallon^  and  Heberden.  The  ill  effects  following  npon  a 
treatment  in  this  fever^  that  had  been  harmless  in  measles, 

Jointed  to  an  absolute  difference  in  their  nature.  Measles 
ad  always  been  so  closely  associated  with  small-pox  that  it 
was  assumed  to  require  a  similar  period  for  development^ 
and  it  soon  became  evident  that  scarlet  fever,  like  plague, 
could  be  quickly  communicated.  Dr.  Withering  determined 
that  the  rash  of  scarlet  fever  would  appear  on  the  third  or 
fourth  day  after  contagion ;  Dr.  Blackbume  says  it  may 
occur  from  four  to  six  days  after ;  Heberden  mentions  the 
fifth  day ;  amd  Dr.  Willan  considers  the  sixth  day  as  the 
latest  for  its  occurrence.  The  longer  incubation  period  of 
measles^  already  recognized  by  Willan,  was  accurately  given 
by  Bateman  in  his  "  Practical  synopsis/'  published  in  1813. 

The  practical  bearing  of  this  part  of  pathology  was  first 
appreciated  by  Dr.  Maton^  at  the  commencement  of  the 
present  century ;  to  him  is  due  the  credit  of  recognising  as 
a  separate  disease^  on  account  of  its  length  of  incubation, 
the  rubeoloid  exanthem  only  now  receiving  a  definite 
position.  Dr.  Mason  Good,  who  considered  the  quality  of 
contagion  in  disease  as  ^'  a  doubtful  and  perhaps  an  inap- 
propriate ordinal  character",  far  from  admitting  this  ground 
of  distinction,  classed  Dr.  Maton^s  cases  with  scarlet  ferer 
as  rosalia,  instead  of  referring  them  to  the  rubeola  sine 
catarrho  of  Willan  or  the  spurious  measles  of  Richard 
Morton. 

The  starting  point  for  the  present  investigation  is  from 
an  "  Essay  on  the  periods  of  Incubation  of  the  Yarioos 
Morbific  Germs,"  addressed  to  the  Central  Board  of  Health, 
by  George  Gregory,  M.D.,  Physician  to  the  Small-Pox  Hos- 
pital, published  during  the  cholera  epidemic  of  1832.  Be- 
sides the  high  importance  which  this  subject  obviously 
possessed  in  reference  to  the  sanitary  and  police  regulation 
of  that  time^  one  principal  object  of  the  author  "  was  to 
direct  the  attention  of  observing  physicians  to  this  neglected 
branch  of  pathology.*'  His  observations  on  ague,  as  well  as 
on  small-pox,  are  of  the  highest  value ;  I  acknowledge  my 
obligation,  and  wish  to  place  my  contributions  on  the  ex- 
cellent basis  afibrded  by  this  essay. 

A  previous  communication  to  the  society  (p.  406  of  the 
present  volume)  chiefly  deals  with  the  earlier  stages  of  in- 
fectious diseases ;  it  is  to  the  later  limit  of  infection,  rather 


INFECTION   IN    EPIDEMIC    DISEASE.  531 

tlian  to  the  incubation  period,  I  would  now  direct  attention. 
The  new  facts  to  be  brought  forward,  though  not  very 
numerous,  are  important ;  they  support  and  define  many  of 
tte  positions  already  assumed,  illustrate  the  duration  of  in- 
fection in  scarlet  fever,  and  supply  details  of  the  incubation 
of  diphtheria. 

Dr.  Gregory's  experience  at  the  Small-Pox  Hospital  af- 
forded abundant  evidence  that  the  period  of  incubation  for 
small-pox  was  twelve  days;  or  fourteen,  "counting,"  he 
says,  "  as  I  always  recommend  should  be  done,  from  expo- 
sure to  the  appearance  of  the  eruption.^*  He  moreover 
establishes  the  possibility  of  variation  in  this  period  by  cases 
in  which  the  longest  interval  following  upon  a  single  expo- 
sure was  fifteen  days ;  the  shortest  under  the  same  condition 
was  twelve  days.  These  cases  show  for  small-pox  what 
appears  from  my  cases  to  be  true  for  measles,  that  a  single 
definite  exposure  is  often  followed  by  an  irregular  incuba- 
tion period,  instead  of  serving  to  fix  the  normal  period. 

The  scope  of  Dr.  Gregory's  subject  precludes  remarks  on 
the    duration  of  personal  infection  in  convalescents.     An 
example  of  it,  however,  is  seen  in  his  first  case  of  small-pox. 
Mary  Argent  was  discharged  convalescent  from  the  Small- 
Pox  Hospital,  July  6,  1 830.     She  slept  that  night  with  her 
sister,  Susan  Argent,  who  sickened  for  the  small-pox,  July 
19  j  the  eruption  showeditself  July  21.     Further  experience 
at  the  hospital  has  obviated  this  danger.     Mr.  Marson  in- 
forms me  that  some  time  ago  convalescents  from  the  Small- 
Pox  Hospital  were  traced  to  their  homes,  and  inquiries 
made  for  two  or  three  weeks  after  their  return,  without 
finding  a  single  instance  of  the  disease  having  been  thus 
occasioned.      Have   typhus    convalescents    been    similarly 
watched,  to  see  if  on  return  to  their  homes  and  occupations 
they  had  or  had  not  given  rise  to  now  cases  ?     I  ventured 
to  assert,  from  a  single  instance  coming  under  my  own 
observation,  that  the  infection  of  typhus  did  not  cease  so 
soon  after  convalescence  as  had  been  inferred  from   the 
limited  sphere  of  observation  in  hospitals,  where  typhus 
patients  make  no  long  stay  after  their  rapid  recovery.     We 
have  not  much  typhus  now  in  London  to  test  the  question, 
but  in  the  late  epidemic  at  Carlisle  there  were  examples  of 
this  mode  of  conveyance,  and  one  very  clear  instance  of 
typhus  being  conveyed  by  means  otfomites.     None  of  these 
came  from  the  Fever  Hospital. 

It  is  not  contended  that  personal  infection  lingers  as  long 
in  typhus  as  in  scarlet  fever ;  these  two  diseases  are  placed 


532  INFECTION   IN    EPIDEMIC   DISEASE. 

in  different  categories  in  this  respect ;  but  e^en  if  the  dara- 
tion  of  infection  in  typhus  be  comparatively  shorty  its  limit 
is  not  the  less  in  need  of  definition. 

The  incubation  period  of  measles  (morbilli),  rabeola, 
varicella,  and  mnoips^  as  previously  demonstrated^  follows 
closely  that  for  small-pox,  ten  days  being  the  shortest,  and 
fifteen  to  seventeen  the  longest  time,  excepting  mnmps, 
where  it  has  extended  to  three  weeks.  A  further  illustra- 
tion of  this  for  measles  is  given  me  by  Dr.  Evans^  from  St. 
Thomas^  Hospital;  a  child  from  a  house  infected  with 
measles  was  admitted  to  the  Victoria  ward  for  a  bam  ;  ten 
days  afterwards  this  child  has  measles  and  is  removed  ;  ten 
days  after  this,  five  children  in  the  ward  are  ill  with  measles  ; 
in  a  second  outbreak  three  other  of  the  children  sicken  on 
the  tenth  and  twelfth  days.  Eubeola,  so  prevalent  last 
summer,  has  an  incubation  period  closely  corresponding  to, 
but  somewhat  in  excess  of^  that  for  measles.  This,  in  my 
first  published  case,*  is  proved  by  all  subsequent  experience 
to  be  not  less  than  twelve  days,  viz.,  from  November 
16th  to  28th,  a  correction  required  at  p.  429  of  the  present 
volume;  the  interval  has  in  all  cases  exceeded  ten  days. 
Some  of  the  later  cases  show  an  interval  of  seventeen, 
and,  possibly,  of  twenty-one  days.  The  long  time  of 
incubation  distinguishes  this  rose  rash  broadly  and  abso- 
lutely from  scarlet  fever ;  it  is  also  a  cause  of  the  scarce 
of  the  exanthem  being  so  often  overlooked  and  the  erup- 
tion attributed  to  cold,  heat,  fatigue,  or  food,  instead  of  to 
the  infection  on  which  this  form  of  rubeola,  known  as  Roseola 
eestiva,  is  always  dependent. 

For  diseases  of  a  long  incubation,  as  typhus,  typhoid, 
small-pox,  chicken-pox,  measles,  and  mumps,  infection 
would  seem  not  to  continue  long  after  the  special  morbid 
process  of  each  disease  is  completed.  Three  weeks  from 
the  height  of  the  eruption  in  small-pox  and  measles  snfiiceii 
for  the  cessation  of  personal  infection,  allowance  being  made 
for  delay  from  complications ;  care  is  also  requisite  that  no 
effete  remnant  of  a  morbid  action  already  over,  clinging  to 
the  skin  or  to  articles  of  clothing,  should  convey  a  disease 
from  which  the  convalescent  is  free.  Exception  may  be 
made  to  the  short  period  assigned  for  the  termination  of  in- 
fection in  these  diseases,  but  there  is  proof  of  this  being 
near  the  usual  limit.  For  small-pox  we  have  the  fact  that 
within  that  time  the  crusts  have  separated,  and  evidence 
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that  after  this  is  completed  the  risk  of  infection  is 
over. 

For  measles,  besides  the  general  trath  that  infection  is  more 
frequently  communicated  by  those  sickening  for  it  than  by 
convalescents^  and  the  instances  already  given,  where,  after 
three  weeks,  the  latter  have  seemed  to  be  harmless,  I  have 
the  following  crucial  instance : — A  boy,  aged  nine  years, 
with  eight  brothers  and  sisters,  four  older  and  four  younger 
than  himself,  has  measles,  on  December  7,  1873,  while  at 
school;  he  remains  away  till  December  30,  when,  exactly 
three  weeks  from  the  height  of  the  rash,  he  joins  all  the 
family  at  home  in  the  country,  mixing  freely  with  the  other 
children  by  day.  He  has  a  separate  bed-room ;  he  was 
washed  with  carbolic  soap  on  his  return,  and  his  clothes 
efficiently  exposed  to  sulphur  fumes ;  no  one  took  measles, 
though  the  disease  was  epidemic  at  the  time  and  prevalent 
in  the  immediate  neighbourhood.  All  these  eight  children 
had  measles  early  in  1875.  The  analogy  of  chicken-pox 
and  mumps  to  small-pox  and  measles  makes  it  probable 
that  for  those  diseases  also  three  weeks  would  quit  con- 
valescents from  the  fear  of  carrying  infection,  unless  they 
are  sent  direct  from  the  sick  room  to  the  susceptible. 

Very  different  is  the  teaching  conveyed  by  the  results 
obtaitied  in  the  investigation  of  the  group  of  diseases  cha- 
racterized by  a  short  period  of  incubation.  The  old  quaran- 
taine,  i.e.,  forty  days,  or  six  weeks  of  isolation  for  those  who 
had  been  infected  with  plague,  represents  very  nearly  the 
time  necessary  for  the  strictest  caution  to  be  observed  after 
whooping  cough,  diphtheria,  and  scarlet  fever,  in  guarding 
against  the  .spread  of  these  diseases.  The  six  weeks  should 
be  reckoned  always  from  the  height  of  the  disease,  and  in 
scarlet  fever,  where  the  earliest  symptoms  are  the  most 
obvious,  a  longer  interval  must  be  allowed. 

In  whooping  cough,  precautions  should  always  be  taken 
for  six  weeks  from  the  commencement  of  the  whoop,  and 
though  in  some  complications  the  time  may  have  to  be  ex- 
tended, it  seemed  sufficient  in  the  following  case  for  all 
infection  to  have  ceased : — A  boy  at  school  has  whooping 
cough  from  July  16,  the  whoop  well  marked  on  the  21st; 
febrile  disturbance  continued  to  the  second  week  in  August, 
when  the  expectoration  was  free  and  the  appetite  returned ; 
he  now  had  change  of  air,  and  improved  rapidly.  On  Sep- 
tember 5,  the  family  reassembled  at  home  without  any  bad 
results.  On  October  20,  this  boy  has  a  bad  cold,  with 
spasmodic  cough,  and  much  viscid  secretion;  a  younger 
brother,  now  with  him  at  school,  has  a  cold  and  cough  on 
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November  4,  but  neither  he   nor  others  with   him   have 
whooping  cough.     Infection  may  persist  for  two  months. 

This  relapse  of  symptoms  in  whooping  cough  may  occur, 
as  is  well  known,  for  months,  and  certainly  after  all  infection 
is  over.  In  diphtheria,  it  is  possible  that  some  of  the  later 
relapses  may  be  without  infection.  A  patient  seen  with 
diphtheria  on  December  13,  probably  commencing'  on  the 
10th,  goes  out  of  doors  for  the  first  time  on  January  24,  and 
again  has  sore  throat,  followed  by  exudation,  which  disap- 
peared on  the  fourth  day.  There  is  no  proof  in  this  case 
that  infection  continued  throughout ;  isolation  was  ag^in 
adopted  during  the  four  days  of  relapse.  We  have  lately 
had  cases  brought  before  us  by  our  member.  Dr.  Bansome, 
where  exudation  constantly  reappeared  up  to  six  and  eight 
weeks,  and  in  prolonged  disease  infection  is  most  likely 
prolonged  also.  Cases  given  in  "  The  System  of  Medicine" 
abundantly  prove  the  persistence  of  personal  infection  for 
from  four  to  six  weeks ;  the  little  girl  who  took  diphtheria 
on  joining  her  convalescent  sisters  at  the  seaside  had  been 
separated  six  weeks.  In  two  of  Sir  William  Jenner's  cases 
infection  seems  to  have  been  particularly  active  in  the  fourth 
and  fifth  weeks. 

Possibly  in  some  of  these  diseases,  most  probably    in 
scarlet  fever,  infection  is  given  off  more  at  a  certain  ad- 
vanced stage  of  convalescence  than  in  some  earlier  part  of 
it ;  when  all  the  functions  are  more  nearly  restored  to  their 
healthy  standard,  they  may  expel  the  last  products  of  the 
disease  with  more  activity  than  when  they  were  in  a  languid 
or  debilitated  condition.     For  scarlet   fever,  it  has    been 
shown  by  the  two  first  cases  in  the  previous  paper  (p.  442) 
how  convalescents  may  communicate  infection  nine  weeks 
after  the  commencement  of  the  disease ;  in  the  second  case 
it  seemed  as  if  the  infection  was  more  active  at  the  end  of 
this  long  period  than  at  an  earlier  part  of  it.     For  another 
instance  of  this  I  am  indebted  to  my  friend  Mr.  Tweed,  of 
Upper  Brook  Street  :-r-A  lad,  aged  14  years,  has  scarlet 
fever  in  the  summer  in  a  mild  form  at  school,  where  he  goes 
through  the  illness  with  others.     After  a  month  he  comes 
home  to  his  family  in  London,  but  at  first  is  kept  as  much 
apart  as  possible.     A  fortnight  after  his  return,  two  sisters, 
aged  17  and  19  years,  spend  a  week  with  him  and  then 
go  on  a  visit  to  the  country.     They  remain  away  ten  days, 
and  again  return  home  to  their  brother ;  on  the  day  week 
of  their  return  both  have  scarlet  fever ;  the  symptoms  were 
mild,  but  well  marked  throughout,  so  as  to  leave  no  doubt 
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as  to  tteir  nature.  No  other  source  of  infection  is  discover- 
able beyond  tliis  return  Home  to  their  brother,  sixty  days 
after  the  commencement  of  his  illness.  This  period  was 
exceeded  in  the  other  cases  given,  but  here  we  remark  the 
infection  was  inoperative  during  a  previous  fortnight.  May 
it  be  that  some  infection  given  oflf  by  the  brother  accumu- 
lated in  the  house,  and  that  the  sisters  returned  to  it  from 
the  country  in  a  higher  state  of  susceptibility  ?  One  of  our 
members.  Dr.  Elliot,  of  Carlisle,  attests  the  accuracy  of  the 
following  facts  published  by  the  gentleman  in  whose  family 
the  cases  occurred.* 

Four  years  ago  a  boy  from  school,  convalescent  from 
mild  scarlet  fever,  is  sent  away  a  fortnight  after  his  reco- 
very, with  one  of  his  brothers  as  a  companion  ;  in  six  days 
this  one  is  ill  with  the  disease.  Six  weeks  and  a  day  after 
this,  all  desquamation  having  ceased  in  the  younger  one, 
and  both  being  dressed  throughout  in  new  clothes,  they 
return  home;  again  in  six  days  from  their  return  two 
younger  children  simultaneously  begin  with  the  disease. 
In  watching  these  two  patients  most  carefully,  desquama- 
tion was  traceable  in  the  mildest  of  the  two  cases  up  to  the 
eighth  week ;  at  the  end  of  the  ninth  week  they  joined 
the  rest  of  the  family,  and  no  further  evil  consequences 
ensued. 

More  importance  is  generally  attributed  to  desquamation 
in  the  spread  of  scarlet  fever  than  is  its  due.  As  a  visible 
sign  concurrent  with  others  less  obvious,  it  is  useful  in 
showing  that  the  reparative  processes  are  incomplete,  and 
in  directing  attention  to  the  skin,  to  warmth  and  cleanliness, 
but  a  perfectly  innocuous  cutaneous  epithelium  may  be  sepa- 
rating, while  from  another  surface  an  actively  infecting  pro- 
duct is  being  set  free.  Perhaps  the  evil  resulting  from  this 
erroneous  view  more  than  compensates  for  the  good,  for  by 
directing  attention  exclusively  to  the  *' peeling^*,  which, 
often  active  in  the  second  week,  may  be  nearly  over  in  the 
third,  persons  are  deluded  into  the  idea  that  infection  is 
then  over  also,  and  the  disease  be  again  allowed  to  spread. 

The  numerous  instances  of  infection  in  the  latter  stages 
of  scarlet  fever,  and  the  success  which  usually  follows  early 
separation  of  the  healthy  from  the  sick  in  saving  them  from 
the  disease,  have  originated  an  idea  that  scarlet  fever  might 
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possibly  not  give  off  infectious  particles  or  germs  until  ar- 
riving at  a  certain  maturity;  consequently,  that  the  first 
stages  of  the  disease  might  be  harmless.     A  striking  ex- 
ample of  the  influence  of  this  belief  occurred  last  November 
at  the  Epsom   Petty   Sessions,  where   a  person    escaped 
penalty  for  removing  a  scarlet  fever  patient  in  a  hired  fly, 
by  obtaining  direct  medical  testimony  that  the  disease  was 
not  contagious  in  its  early  stages.     That  this  is  an  error  is 
clearly  shown  by  cases  7  and  8  (p.  443)  in  the  former  paper, 
where  of  two  children  one  only  is  exposed  to  scarlet  fever 
on  February  17th,  has  rash  on  February  20th,  and  commu- 
nicates it  so  rapidly  to  the  other  that  the  symptoms  of  it 
appear  the  very  next  day.      Another  instance   of  scarlet 
fever  being  communicable  on  the  first  day  of  illness  is  the 
following.     In  a  family  of  nine  children,  the  eldest  comes 
home  from  a  school  in  which  was  scarlet  fever.     Three  days 
after,  the  mother,  in  delicate  health,  is  suddenly  seized  in 
the  night  with  illness,  and  the  next  morning  has  the  rash  of 
scarlet  fever.     The  eldest  of  the  family  has  already  gone 
away,  and  the  two  youngest  children  are  now  sent  oflT  with 
the  nurse ;   three   elder  girls,   who  had  been   into   their 
mother's  room  on  the  morning  of  her  illness,  go  to  the  house 
of  an  aunt  near ;  three  of  the  children  remain  in  the  house. 
On  the  third  day  two  of  these  are  taken  ill ;  on  the  fifth 
day,  five  days  after  the  separation,  one  of  the  girls  is  sent 
home  with  scarlet  fever ;  two  days  after,  a  servant  and  the 
only  other  child  in  the  house  are  seized.     The  two  youngest 
die.     The  five  children  who  had  been  separated  join  the 
convalescents  at  the  sea  side,  six  weeks  and  three  days  after 
the  last  seizure,  without  injury. 

The  two  first  of  the  following  cases  occurred  ten  years 
earlier  in  houses  well  situated,  but  with  old  brick  drains  re- 
maining in  the  basements.     The  eldest  girl  of  a  family  of 
five  young  children,  sleeping  apart  from»them  in  her  mother's 
room  is  seized  in  the  night  with  an  illness  which  next  morn- 
ing is  thought  to  be  scarlet  fever ;  that  day  none  of  the 
other  children  come  into  the  room  ;  lodgings  are  taken  for 
them  in  a  house  opposite  the  same  day.      They  are  sent 
there  with  their  clothes  and  all  that  they  want,  and  no  com- 
munication is  said  to  take  place  between  the  houses;  the 
day  fortnight  after  the  removal  of  the  four  children,  the 
eldest  of  them,  a  girl,  is  sent  home  with  fever  and  com- 
mencing rash ;  the  three  younger,  boys,  continue  well.    A 
month  from  this  time,  six  weeks  from  the  first  illness,  the 
second  ease  being  mild  and  both  considered  convalescent, 
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all  the  family  meet  at  Brighton.     Again,  at  the  end  of  a 
fortnight  the  disease  re-appears;  the  second  boy,  aged  two 
years   becomes  ill;  three  weeks  after  the  youngest,    nine 
tnontlis  old,  takes  it ;  lastly,  the  eldest  boy,  who  had  not 
been   kept  apart  daring  the  stay  at  Brighton,  sickens  when 
lais  brothers  have  recovered,  the  scarlet  fever  running  a  mild 
course.    These  attacks  occurred  from  July  to  October,  keep- 
ing-  up  an  anxiety  during  three  months  which  another  three 
weeks  of  isolation  in  the  first  instance  would  have  obviated. 
In  the  first  of  these  groups  of  cases  we  see  that  personal 
infection  had  ceased  in  six  weeks  from  the  illness  ;  we  can- 
not always  be  sure  it  is  over  so  soon.    We  see  in  the  second 
group  that  to  allow  a  less  period  is  to  let  the  disease  be 
again  spread  in  a  way  that  is  most  frequent.     In  the  first 
group,  all  who  remain  in  the  house  take  the  disease ;  in 
both,  one  of  the  children  removed  has  it,  but  on  again  sepa- 
rating the  affected  child,  all  the  others  escape :  the  long 
interval  in  the  second  is  exceptional,  yet  any  conveyance 
of  infection  from  the  house  opposite  was  not  traced.     In 
the  first  case  the  disease  appeared  within  six  days  after  se- 
paration, an  interval  corresponding  with  the  usual  limit.  In 
the  only  instance  under  my  own  observation,  where  the 
symptoms  have  appeared  as  late  as  the  eighth  day  after  se- 
paration, there  had  been  communication  with  the  infected 
household  during  the  interval.     It  is  a  point  of  the  greatest 
practical  importance  that,  on  removing  the  healthy  from  a 
source  of  scarlet  fever,  one  week  will  generally  sufilce  to  de- 
termine their  immunity.     Yet  I  have  known  children  kept 
from  school   three  weeks,  because  they  had  visited  at  a 
house  where  scarlet  fever  broke  out  after  they  had  left. 

For  diphtheria,  to  determine  whether  infection  has  been 
escaped,  a  somewhat  longer  separation  is  prudent  than  is 
required  for  scarlet  fever.  An  eight  days*  interval  for  incuba- 
tion is  proved  in  Mr.  Adams^  case,  where  prompt  removal 
was  effected.  Details  of  a  similar  case  will  be  given,  wherein 
it  is  not  perfectly  clear  that  the  interval  was  only  eight  days. 
Abundant  evidence  of  the  shortness  of  the  incubation  period 
for  diphtheria  exists.  We  know  from  Sir  William  Jenner's 
case  in  the  Children's  Hospital,  where  the  disease  was  found 
to  be  in  an  advanced  stage  within  thirty  hours,  that  the 
hours  of  the  latent  stage  may  be  numbered  by  units.  The 
two  cases  published  by  the  author,  in  the  ^'  System  of 
Medicine'^  article  "  Diphtheria^',  show  that  the  shortest 
period  of  incubation  could  not  have  been  less  than  three 
days  in  the  first  case,  nor  the  longest  period  more  than  four 
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days  in  the  second.     Bnt  single  instances  do  not  seem  to 
fix  either  the  longest  or  shortest  possible  periods  for  diseases 
BO  variable  in  intensity  and  duration  as  are  scarlatina  and 
diphtheria.     The  following  is  an  example  of  the  long  in- 
terval : — ^In  the  family  of  a  doctor  of  medicine,  livinpf  near 
the  southern  boundary  of  the  Fens,  a  housemaid  is  ill  with 
sore  throat  and  slightly  marked  febrile  symptoms  on  Jnly 
17,  1874;  on  July  23  the  elder  of  his  two  children  goes  to 
visit  a  relative  at  a  perfectly  healthy  house,  well  situated  on 
the  chalk,  in  Hertfordshire.     On  July  30,  this  child,  who  had 
been  very  lively  and  well  till  bed  time,  becomes  suddenly  feb- 
rile, with  vomiting,  high  pyrexia,  and  next  day  enlarged  cer- 
vical glands;  exudation  soon  appeared  on  the  tonsil  and  faaces, 
and  persisted  for  ten  days.     The  child  at  home  was  taken  ill 
in  the  same  manner  on  the  same  day.  Subsequently  two  other 
residents  in  that  house  were  ill,  the  one  with  severe^  the 
other  with  slight  sore  throat.     The  possibility  of  a  more 
than   eight   days'  interval  is  suggested  by  these   cases ; 
but  until  some  clear  evidence  of  a  longer  interval  is  forth- 
comiug  we  must  leave  this  as  a  limit,  or  allow  ten  days  at 
most  for  it. 

One  reason  why  the  duration  of  the  incubation  period  for 
diphtheria  has  been  unduly  prolonged  is  because  the  special 
exudation  cannot  sometimes  be  depended  on  as   charac- 
teristic until  the  third  day  of  the  disease ;  it  often  does  not 
excite  attention  till  a  day  or  two  later ;  consequently,  when 
the  source  of  infection  is  known,  the  interval  from  exposure 
is  reckoned  up  to  this  advanced  stage  of  the  illness.     A 
second  reason  is,  that  very  often  the  whole  time  from  the 
commencement  of  a  continuous  exposure  is  reckoned,  though 
the  infection  may  only  have  been  received  in  the  latter  part 
of  it.     This  consideration  affects  the  cases  contributed  by 
Dr.  Eumsey  to  the  second  report  of  the  Medical  OflBcer  to 
H.M.  Privy  Council.     In  these  cases,  one  sister  takes  the 
complaint  exactly  a  fortnight  after  the  other  was  seized  with 
it.     But  they  had  been  together  during  the   illness,  the 
second  taking  part  in  the  nursing  of  the  first.'    The  first 
sister  also  was  seized  exactly  a  fortnight  after  the  return 
home  of  a  brother  convalescent  from  diphtheria,  but  infec- 
tion might  have  been  imparted  on  any  day  after  the  first  of 
his  return.     In  diphtheria,  as  in  scarlet  fever,  infection  may 
be  more  active  at  certain  stages  of  convalescence  than  at 
others.     This  appears  in  some  cases  given  by  Dr.  Johnson 
in  ^'The  Lancet,''  January  2,  1875.     A  girl,  aged  17  years, 
who  had  been  ill  ten  days  before  at  school,  returns  to  a 
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healthy  country  house  where  are  seven  younger  children ; 
all  keep  well  for  a  fortnight,  when,  the  elder  girl  being 
freer  from  all  signs  of  illness  than  on  her  first  return,  two  of 
the  children  take  diphtheria  and  die ;  the  others,  separated 
as  soon  as  these  were  seized,  all  escape;  yet  they  had  been 
already  exposed  for  a  fortnight  to  infection  from  the  elder 
sister. 

In  the  same  article  some  very  instructive  cases,  observed 
by  Dr.  Carey,  of  Windsor,  are  given.     In  a  family  of  nine 
children,  two,  and  the  mother,  are  ill  with  diphtheria ;  the 
mother  dies  :  this  is  in  December.     Five  of  the  children  are 
then  sent  away ;  the  two  convalescents  and  two  others  re- 
main  at  home.     Of  these,   the  youngest   child  is   seized 
January  15,  and  dies  on  the  23rd ;  the  three  remaining  now 
leave  the  house,  which  is  thoroughly  cleaned.     The  family 
does  not  return  till  April  9.     On  April  16  a  gentleman  visits 
at  the  house,  staying  that  night  and  the  next.     He  feels  ill 
on  the  evening  of  the  day  he  left ;  next  day  he  has  sore 
throat,  and  on  the  third  day  diphtheritic  exudation.    Hence 
this  case  might  by  some  be  reckoned  as  of  four  days  incu- 
bation, instead  of  one,  or  less  than  two  at  the  longest.     A 
more  important  correction  is  required  in  the  last  of  these 
cases.    On  April  23  the  whole  family  again  leaves  the  house. 
Of  two  children  who  go  together  to  a  healthy  farmhouse, 
one  becomes  ill  on  April  25,  or  within  the  usual  time  for  the 
infection  of  diphtheria  showing  itself.     On   May   11    the 
other  child  sickens;  but  instead  of  supposing  the  infec- 
tion  in   this   case  to  have  been   received   eighteen   days 
before,  and  taking  this  as  a  proof  that  it  came  directly  from 
the  infected  house,  it  is  easier  to  believe  that  the  illness  of 
the  second  child  was  derived  from  that  of  the  one  then  going 
through  the  disease  under  the  same  roof.     These  cases  re- 
quire noticing  at  length,  as  they  are  used  to  support  the 
view  of  local  causes  being  in  themselves  su£Scient  to  ori- 
ginate diphtheria.     The  first  link  in  their  causation,  as  is  so 
often  the  case,  eludes  us ;  but  the  persistence  and  fatality  of 
the  outbreak  can  be  traced  to  the  existence  of  a  foul  disused 
cesspit  under  the  floor  of  the  infected  house.     It  is  argued, 
from  the  fact  of  this  cesspool  being  disused,  that  infected 
matters  from  the  sick  did  not  directly  enter  it  and  so  become 
a  source  of  re-infection ;  but  it  must  be  conceded  that  if  the 
air  of  the  cesspool  could  get  into  the  house  and  infect  the 
inmates,  the  air  of  the  house  bearing  infectious  particles 
could  get  into  the  cesspool ;  indeed,  with  the  alternations  of 
moisture,    pressure,    day   and   night    temperature,   house 
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fires^  and  other  causes^  this  interchange  mast  be  coiiBtaxitljr 
going  on. 

The  relation  to  local  sanitary  defects  of  diphtheria  woald 
seem  to  be  somewhere  intermediate  to  that  of  typhoid  and 
scarlet  fever,  less  constant  and  definite  than  the  one,  some- 
what closer  than  the  other;  like  scarlet  fever,  often  inten- 
sified by  the  association,  yet  much  influenced  by  individual 
susceptibility  and  not  independent  of  infection,  as  seen  in 
the  following  cases  : — On   January  8th,    1871,  a  woman, 
aged  forty-six  years,  returns  home  to  a  perfectly  healthy- 
house  at  the  west  end  of  London,  after  nursing  a  child  who 
died  of  diphtheria  at  Teddington  the  previous  day.      On 
January  9th,  the  nurse  has  stiff  neck  and  fever ;  next  day, 
exudation  on  the  uvula  and  right  tonsil,  albuminuria,  tem- 
perature 104*5  deg.     Her  son,  aged  seven  years,  is  removed 
to  another  part  of  the  house ;  a  grown-up  daughter  remains 
to  attend  in  the  sick  room.     Four  days  afterwards,  in  the 
night  of  January  14th,  the  boy  is  sick,  and  on  January  15th, 
has  sore  throat,  enlarged  cervical  glands,  high  temperature, 
but  no  rash.     In  the  night  of  the  15th,  the  daughter  has 
chills  and  complains  of  her  throat,  next  day  is  febrile,  and 
the  day  after  has  exudation  on  the  right  tonsil.     The  fever 
lasts  five  days,  but  is  not  severe,  the  skin  being  pale  and 
moist ;  both  she  and  her  mother  had  previously  had  scarlet 
fever.     The  brother  had  a  prolonged  and  serious  illness, 
which  during  the  whole  time  it  was  impossible  to  say  was 
not  scarlet  fever ;  there  was  albuminuria  from  the  second 
week  to  the  sixths  with  anasarca,  and  hasmaturia  at  the 
month  end.     The  pyrexia  lasted  a  fortnight ;  twice  in  the 
course  of  the  illness  some  irregular  rash  was  noticed;  he 
had  never  had  scarlet  fever.     One  such  instance  of  this 
8Btiological  relation  of  scarlet  fever  to  diphtheria  gives  great 
support  to  the  idea  of  their  essential  identity :  some  facts 
from  morbid  anatomy  point  to  a  close  relationship  between 
diphtheria  and  croup ;  were  we,  in  consequence,  disposed  to 
assume  that  these  two  diseases  are  really  identical,  the  dif- 
ficulty of  admitting  the  identity  of  croup  and  scarlet  fever 
would  be  an  insuperable  obstacle. 

On  investigating  the  source  of  these  attacks  at  Tedding- 
ton, it  was  evident  that  the  child  who  died  had  diphtheria, 
and  not  scarlet  fever ;  three  other  young  children  were  in 
the  house  who,  not  having  had  the  disease,  did  not  then 
take  it^  nor  was  it  epidemic  near.  The  sanitary  defects  at 
first  sight  were  glaring;  ten  houses  built  on  alluvial  gravel, 
near  together,  had  no  drainage ;    in  the  back  yards  were 
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open   privies.      The  interior  of  the  house  was  clean   and 
commodious,  and  this  child,  the  youngest,  never  went  to 
the    out-door  privy;  in  fact  no  connection  could  be  esta- 
blished between  the  local  conditions  and  the  occurrence  of 
diphtheria,  but  this :  the  grandmother,  aged  ninety-three, 
on   returning  from  the  back  yard,  on  December  8th,  the 
weather  being  cold,  was  seized  with  illness,  and  had  sore 
throat ;  afterwards  the  mouth  showed  many  white  patches, 
and  the  breath  was  offensive.     All  this  had  cleared  off,  and 
beyond  debility,  the  old  lady  was  feeling  pretty  well  again, 
"when  her  grandchildren  came  to  visit  her  in  her  room  in  the 
last  week  of  the  year.     She  had  the  youngest  on  the  bed 
to  kiss ;  the  child  was  taken  ill  on  Sunday,  January  1st,  and 
died  on  the  7th  of  January,  with  great  cervical  swelling  but 
without  laryngeal  symptoms.     The  depressing  effect  of  cold 
probably  was  more   concerned  in   predisposing  this  aged 
woman  to  diphtheria  than  anything  from  the  foul  privy, 
though  the  exciting  cause  may  have  arisen  there.     No  other 
inmates  of  these  houses  suffered. 

The  close  relationship  between  scarlet  fever  and  diph- 
theria is  a  matter  of  common  knowledge  j  the  same  pre- 
cautions necessary  against  the  one  are  required  against  the 
other ;  they  agree  in  the  circumstances  that  either  aid  their 
favourable  progress  or  are  hurtful  to  it.  The  precaution 
necessary  to  prevent  the  unintentional  spread  of  these  dis- 
eases by  sending  persons  among  the  healthy  from  a  source 
of  infection  is  that,  not  only  should  the  full  week  requisite 
for  scarlet  fever  elapse,  but  a  period  somewhat  in  excess  of 
this;  for  while,  as  in  scarlet  fever,  diphtheria  will  gene- 
rally show  itself,  if  it  be  taken,  in  three  or  four  days,  much 
clearer  instances  of  it  happening  after  a  full  week^s  separa- 
tion are  forthcoming  than  in  the  case  of  scarlet  fever. 

Scarlet  fever  affords  a  strong  contrast  to  measles  in  all  its 
characters ;  the  interval  from  exposure  to  sickening  is 
usually  short,  and  the  rash  is  always  an  early  symptom,  so 
that  it  ought  not  to  be  difficult  to  separate  the  sick  from 
the  healthy  with  good  prospect  of  success ;  and,  as  a  matter 
of  experience,  early  separation  is  found  generally  successful. 
Moreover,  there  is  this  in  favour  of  such  a  course,  that  if 
any  of  those  removed  have  really  received  the  infection, 
symptoms  of  it  will  appear  so  soon,  that  no  long  uncertainty 
has  to  be  provided  against,  and  a  second  separation  is  sure 
to  be  timely. 

It  is  well  to  state  more  formally  this  difference  between 
scarlet  fever  and  measles :  on  separating  children  from  a 
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shorty  definite  exposare  to  measles,  no  distinctiv^e  illness  is 
to  be  expected  nntil  after  more  than  a  week^s  interval,  and 
they  are  not  safe  to  escape  for  a  fortnight :  on  separating 
persons  exposed  to  the  infection  of  scarlet  fever  a  few  days, 
it  may  be  three  to  five,  sometimes  a  few  hours  will  snflBce 
for  the  disease  to  appear :  after  a  week  of  immanity,   we 
may  be  satisfied  that  the  disease  has  been  escaped.      The 
utter  divergence  from,  and  dissimilarity  of  measles  to  scarlet 
fever  cannot  be  too  forcibly  insisted  on  ;  these  two  diseases 
are  representatives  of  wholly  difierent  classes  of  disease, 
measles    bearing    affinities  with    small-pox,    chicken-pox, 
mumps;    scarlet  fever  with   plague,  erysipelas,  influenza, 
diarrhoea,  perhaps  also  with  cholera.     No  vestige  of  place 
for  doubt  remainsT  as  to  the  close  relation  of  rotheln,  the 
rash  to  which  much  attention  has  recently  been  called,  to 
measles  and  not  to  scarlatina ;  so  the  relation  to  den^ne,  a 
rash  common  in  Africa  and  both  the  Indies,  is  clearly  and 
closely  to  scarlet  fever.     I  doubt  if  it  have  more  than  an 
accidental  resemblance  to  measles.     To  speak  of  any  new 
or  anomalous  rash  as  a  hybrid  between  measles  and  scarlet 
fever  is  a  confusion  of  terms  and  ideas,  destructive  of  what 
we  know,  and  obstructive  of  further  knowledge. 

A  popular    recognition   of  these   differences   is   of  the 
utmost  importance  to  the  safe  management  of  the  sick,  and 
especially  to  the  safety  of  others.      For  instance,  is  the 
finely  diffused  rash  of  scarlet  fever  the  early  symptom? 
Then  separate,  if  possible,  others  of  the  family :  but,  sup- 
posing  the  isolated  spots  or  groups  of  spots  of  measles 
appear,  doubtless  the  previous  sneezing  or  coughing  will 
not  have  been  overlooked,  and  it  is  too  late  to  separate 
others,  or  at  least  it  is  wrong  to  send  them  among  the 
healthy  susceptible.     Again,  after  the  rash  of  measles  is 
fully  out,  one  day  suffices  for  the  child  to  eat  and  drink  and 
sit  up;  care  against  chill  and  fatigue  is  wanted,  but  the 
illness  has  suddenly  declined  with  the  throwing  out  of  the 
rash.     In  scarlet  fever  the  rash  is  only  the  commencement 
of  a  series  of  special  injuries  to  which  most  organs  of  the 
body  are  liable  for  a  period  of  three  weeks,  against  which 
rest  in  bed  for  all  this  time  is  the  best  prophylactic ;  after 
this  the  special  accidents  of  convalescence  are  to  be  feared 
for  another   three  weeks.      Albuminuria  and  the   dropsy 
which  result  after  scarlet  fever  are  unknown  in  or  after 
measles.     Measles  seldom  or  never  recurs;   scarlet  fever 
not  unfrequently  happens  more  than  once. 

An  important  practical  deduction  from  these  facts  which, 
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if  acted  upon,  would  soon  reduce  the  spread  of  scarlet  fever 
to  a  minimum^  and  relieve  our  healthy  sea-side  towns  from 
one  of  their  greatest  risks,  is — do  not  seek  change  of  air 
too  soon  for  scarlet  fever  convalescents :  they  are  better  in 
their  rooms  for  the  first  three  weeks ;  they  are  not  only 
safer  in  their  homes  for  the  next  three  weeks  after  that,  but 
they  gain  strength  just  as  fast,  often  faster,  than  if  they 
had  been  sent  off  for  change  of  air,  to  the  danger  of  the 
conveyances  used ;  to  the  danger  of  the  lodgings  they  go 
to ;  and  to  the  danger  of  all  with  whom  they  come  in  con- 
tact. This  is  of  special  importance  in  the  management  of 
schools.  Much  may  be  done  by  domestic  management  in 
keeping  convalescents  not  only  from  school,  but  from  play, 
theatres,  parties,  and  fetes,  until  reasonable  fear  of  infec- 
tion is  over.  School  managers  have  a  duty  to  protect  their 
schools,  they  should  have  power,  so  as  to  be  able  to  exclude 
from  school  those  known  to  be  likely  to  bring  infection 
with  them.  It  need  not  be  difficult  to  obtain  a  written 
statement  of  the  illness  a  child  is  absent  for ;  then  let  it  be 
incumbent  on  the  manager  not  to  receive  that  child  for  six 
weeks  at  least  after  an  attack  of  scarlet  fever. 

For  the  nearer  allies  of  each  of  the  diseases  already 
treated  of,  some  variation  is  noticed  from  the  typical  cha- 
racters just  given.  Chicken-pox  follows  small-pox  so  far  as 
for  the  sickening  to  occur  twelve  days  after  exposure  to  in- 
fection ;  but,  instead  of  the  rash  beginning  two  days  after- 
wards, it  begins  at  once;  and  some  isolated  spot  may 
always  be  detected  as  soon  as  the  first  symptoms  of  sick- 
ness are  felt.  There  is  no  more  trustworthy  guide  to  so  im- 
portant a  matter  as  the  distinguishing  off-hand  whether  it 
be  chicken-pox  or  small-pox  that  may  have  appeared  in  a 
family  or  institution,  than  to  ascertain  whether  the  first 
spots  were  preceded  by  illness  or  not.  I  have  known 
chicken-pox  to  be  attended  with  so  much  fever,  and  the 
spots  of  so  suspicious  an  aspect,  that,  but  for  this  circum- 
stance, a  fear  of  small-pox  would  have  remained ;  also,  and 
this  is  of  greater  practical  moment,  I  have  known  small- 
pox so  masked  and  modified,  that  but  for  the  two  days  of 
back-ache  and  malaise  preceding  the  eruption,  some  of  the 
necessary  precautions  against  so  insidious  a  danger  might 
have  been  omitted. 

There  is  the  same  parallel  noticeable  in  the  relation  of 
measles  and  rubeola  (rotheln) ;  in  the  latter  the  eruption 
occurs  without  precedent  illness,  or  with  some  faintness  or 
catarrh  of  only  one  day's  existence,  instead  of  three  or  four. 
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An  allied  exantbem^  marked  by  a  diffused  form  of  rasb,  not 
unfrequentlj  met  with  in  the  summer,  may  be  termed  e//i- 
demic  roseola.     It  is  quite  distinct  from  rubeola  or  rothelo, 
though  hitherto  not  clearly  separated  from  it,  and   some 
confusion  has  entered  into  the  descriptions  giyen  of  either 
from    want    of  attention   to    their   distinguishing    charac- 
teristics.     Bateman's  description  (op.  cit.,  p.  96),  applies  to 
the  latter;  the  former  may  be  included  in  one  of  his  first 
varieties.     Both  are  readily  discriminated  from  the   rose- 
rashes  produced  by  irritating  matters  taken  into  the   sto- 
mach, as  with  them  the  illness  follows  quickly  upon  the  ex- 
citing causes,  be  they  food  or  physic.     Roseola  differs  from 
rubeola  in  aspect,  for  it  does  not  begin  in  isolated  spots,  but 
a  finely  diffused  redness  is  noticeable  first  in  the  face  and 
neck  soon  after  slight  faintness  or  giddiness  has  been  felt. 
The  small  lymphatic  glands  of  the  neck  are  palpably  en- 
larged in  both  ailments,  and  there  is  soreness  of  the  throat. 
Fuller,  in  his  "  Exantheraatologia^^,  p.  128,  speaks  of  this 
sort  of  rose  rash,  "  as  a  flushing  all  over  the  body,  like  fine 
crimson,  which  is  void  of  danger^^.     This  rash  may  be   fol- 
lowed by  desquamation,  which,  rare  in  measles,  is  still  rarer 
after  rubeola. 

Roseola  agrees  with  the  scarlatina  group  in  having  an  in- 
cubation of  near  upon  a  week;  another  strong  affinity  is 
shown  to  this  class  of  disease  by  the  occasional  occurrence 
of    albuminuria,    a   point   contracting    strongly   with    the 
measles  group  in  which  albuminuria  is  not  known  to  occur. 
I  have  met  with  one  statement,  that  albumen  has    been 
found  in  rotheln  or  rubeola ;  I  suspect  here  the  rash  was  of 
the  diffused  type  I  wish  to  discriminate,  for  I  have   exa- 
mined for  myself  very  many  cases  of  rubeola  without  ever 
finding  albuminuria,  but  in  a  less  numerous  series  of  this 
kind  it  has  sometimes  been  present.     The  interest  attaching 
to  this  consideration  is  very  great,  for  seeing  the  close  con- 
nection of  rotheln  with  measles,  roseola,  as  here  defined, 
might  turn  out  to  be  some  derivative  of  scarlet  fever ;  the 
more  prevalent  scarlet  fever  is,  the  more  does  this  prevail. 
Long  ago  the  connection  of  roseola  with  summer  diarrhoDa 
was  noticed  by  Bateman ;  the  interchange  of  summer  diar- 
rhoea and  winter  cough  is  very  constant,  and  has  frequently 
been  set  forth  as  closely  correspondent.     These  ailments 
may  seem  slight  and  of  no  great  moment  to  the  strong,  but 
they  are  serious  to  the  weak,  and  are  the  great  causes  of  in- 
fantile mortality,  especially  in  great  towns. 

Alburrtiuuria  has  been  met  with  in  the  early  stages  of  this 
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diffused  form  of  exanthem,  even  where  the  febrile  disturb- 
ance has  been  slight;  muscular  and  articular  pains  have 
followed  some  of  the  more  marked  cases.* 

Tlie  infection  of  catarrh,  and  of  sore  throat  under  its  two 

distinct  forms,  the  follicular  and  parenchymatous,  with  the 

relation  to  influenza,  alluded  to  in  my  former  paper  at  p.  444, 

may  be  illustrated  by  a  few  cases.    On  December  11th  a  little 

girl    comes  home  from  school  with  bronchial  catarrh,  and 

sleeps  in  the  same  room  with  a  sister,  four  years  old  ;  it  was 

noticed  at  night  how  quick  was  the  breathing  of  the  elder 

girl,  and  how  quiet  that  of  the  other.     The  next  morning, 

by  7  a.m.,  the  younger  child  is  breathing  rapidly,  has  coryza 

and    fever  by  evening,  on  the  second  day  catarrh,  on  the 

third  congestion  of  the  lung,  and  a  six  days'  illness.     Two 

other  children  of  this  family  on  December  13th  and  14th 

were    similarly   attacked.      The   same   winter,   in    another 

nursery,  an  elder  child  introduces  catarrh  on  December  8th ; 

on  December  10th  the  younger  sister,  two  years  old,  has  a 

similar  cough ;  on  December  18th  a  boy  three  and  a  half 

years   old   becomes  suddenly  febrile  and  has  a  bronchial 

attack  lasting  six  days.     In  both  these  nurseries  the  under 

*  I  may  add  some  recent  details :  on  May  8th,  1 875,  a  little  girl  of  two 
years  old  felt  tired  and  was  restless  at  night;  on  the  9th  a  fine  bright 
redness  was  noticed  in  large  patches  on  the  back,  chest,  and  neck ;  a 
vivid  patch  encircled  one  wrist.  The  redness  became  more  diffused  at 
night,  the  temperature  was  not  quite  lUO  deg.  The  next  day  the  redness 
was  fading,  and  the  temperature  normal ;  the  small  cervical  glands  were 
palpable,  there  was  no  sore  throat,  but  some  mucus  four  days  after. 
Other  children  in  the  family  had  no  rash.  In  another  house,  on  June 
16th,  a  maid-servant,  aged  fifteen  years,  in  regular  health,  felt  giddy 
while  dressing,  and  vomited;  a  fine  rash  was  discernable  over  chest, 
neck,  and  arms;  face  very  red,  eyes  suffused,  pulse  100,  temperature 
99*2  deg.;  I7th,  rash  fading,  tongue  clean,  slight  redness  of  palate  and 
fauces,  slight  fulness  of  tonsil  just  visible,  one  small  gland  felt  at  angle 
of  jaw.  Pulse  80,  temperature  99*6  deg.,  albuminuria.  18th,  feels  well, 
albumen  much  increased,  it  lasted  a  week.  On  the  24th,  the  lady  on 
whom  she  attended  felt  faint,  and  was  sick  at  noon ;  suffusion  of  face  by 
evening;  the  rash  faded  next  day,  but  she  had  aching  of  the  limbs  and 
restless  nights.  On  May  29th,  two  young  married  people  came  from  dif- 
ferent parts  of  the  country  to  attend  an  evening  reception  at  the  Foreign 
Office;  on  the  31st,  the  lady  has  a  fine  rash  on  the  chest,  neck,  and 
arms,  with  no  rise  of  temperature ;  next  day  in  bed  with  more  rash, 
temperature  99*6  deg.  The  gentleman  complained  of  sore  throat,  and 
next  day  is  covered  with  finely  diffused  red  rash ;  he  kept  in  doors,  but 
not  in  bed,  and  the  temperature  rose  to  101  deg.  Afterwards  severe 
pain  in  the  limbs,  and  loss  of  sleep.  These  two  cases,  though  they  had 
not  previously  had  scarlatina,  and  did  not  communicate  it  to  young 
children  in  the  house,  very  much  resemble  some  cases  of  modified  scar- 
latina, transmitted  by  milk  or  cream,  daring  the  same  season  in  London. 
The  others  were  simply  roseola,  as  my  second  published  case  of  scarla- 
tina ("Temperature  Observations,"  p.  18)  proved  to  be,  for  the  child 
afterwards  took  scarlet  fever. 
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narses  were  seized,  daring  the  week  they  were  in  attendance 
npon  these  children,  with  foUicnlar  tonsillitis,  comings  on  iwith 
intense  aching  of  the  back  and  limbs,  and  resulting^  in  the 
formation  of  seyeral  small  nlcers  on  the  tonsils  in  the  one 
girl,  and  a  larger  round  nicer  of  one  tonsil  in   the  other. 
The  febrile  period  did  not  exceed  three  days.     This  form  of 
catarrh  is  often  epidemic,  it  has  a  short  incubation  period, 
and  is  associated  with  inflnenza ;  it  begins  with  elevation  of 
temperatare,  often  subsiding  on  the  third  day;  there  is  gene- 
rally some  enlargement  of  the  lymphatic  glands  in  the  neck. 
I  once  found  the  mother,  while  in  close  attendance   on  a 
child  dying  with  laryngeal  croup,  suffering  this  form  of  fol- 
Ucular  tonsillitis. 

The  parenchymatous  form  of  tonsillitis  is  associated  with 
conditions  more  limited  in  their  operation,  whether  indi- 
vidual or  local ;  the  two  forms  are  seldom  met  with  together, 
and  rarely  pass  the  one  into  the  other ;  when  tiunsmitted 
by  infection  the  latter  inclines  to  the  longer  period  of  incu- 
bation, extending  from  two  to  six  days.     Last  spring,  in  a 
good  country  house  with  but  one  sanitary  defect— that  of  an 
indoor  water-closet   connected  with   a   closed   receptacle, 
which  had  not  been  recently  emptied — ^a  boy,  aged  eight 
years,  has  fever  and  sore  throat  on  March  10th ;  there  was 
dysphagia  for  a  week.     No  sooner  is  this  boy  convalescent 
than  his  mother,  who  nursed  him,  suffers  with  sore  throat 
and  great  prostration  on  the  25th ;  her  illness  lasted  a  fort- 
night.    On  the  2nd  of  April  a  youth  in  weak  health  comes 
to  the  house,  he  is  seized  on  the  8th  with  sore  throat  and 
fever.     The    illness  lasted    ten  days,   though    during    his 
illness  the  defect  in  the  water-closet  was  remedied.     The 
patient  left  his  room  on  the  18th,  and  went  out  of  doors  on 
the  20th.     On  the  22ud  he  visited  a  family  living  at  an 
isolated  house  two  miles  off;  on  the  24th  a  servant  there 
complained  of  her  throat,  and  is  ill  on  the  25th  with  quinsy. 
At  the  same  time,  a  servant  at  the  first  house  has  quinsy. 
Two  children  of  different  families  visiting  at  the  second 
house  have  sore  throats  on  the  26th  and  27th;  another 
child  then  with  them  soon  suffers,  and  each  of  these  three 
children,  two  in  different  parts  of  the  country,  and  one  on 
returning  to  London,  become    centres  from   which  other 
attacks  proceeded.      Stomatitis  in  the  young  is  commu- 
nicable by  infection,  and  is  more  closely  related  to  this  than 
to  the  catarrhal  form  of  inflammation.     I  have  notes  of  the 
visit  of  a  healthy  girl,  five  years  old,  on  March  23rd,  to  a 
house  near  London,  where  the  children  had  this  complaint. 
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The  little  girl  returned  home  on  March  25th ;  on  the  27th 
slie  became  ill,  next  day  small  ulcers  appeared  in  the  mouth 
similar  to  those  in  the  other  children,  and  the  lymphatic 
glands  were  enlarged  for  some  days  longer. 

Relapsing  fever  has  now  been  produced  by  inoculation, 
tlie  incubation  being  five  days.  It  is  only  during  the  pre- 
sence of  spirillcB  in  the  blood  that  it  is  infective. 

Plague,  on  its  re-appearance  last  year,  was  studied  at 

Benghazi  by  Dr.  Laval,  Surgeon-Major  of  the  French  army 

in  Algeria,  at  the  cost  of  his  life.     The  incubation  period 

was  from  two  to  four  days ;  the  attacks  were  sudden^  with 

high   fever  in  the  first  few  days,    the   temperature    soon 

reaching  102  or  104°,  the  pulse  100  to  130  or  more;  the 

glandular  swellings  began  on  the  first  day.*     Dr.  Augustus 

Bozzi  Granville,  in  his  "Autobiography^*   (London,   1874, 

p.  137),  describes  how  on  reaching  Constantinople,  many 

years  ago,  landing  at  Tophaneh  in  the  forenoon,  he  awoke 

with  tremor  and  headache  in  the  course  of  the  very  first  night, 

the  swelled  glands  characteristic  of  plague  appeared  in  the 

axilla  on  the  morning  of  the  third  day,  the  fever  and  delirium 

left  on  the  morning  of  the  seventh  day.    He  was  convalescent 

in    a   fortnight ;    he   also   relates   the    self-inoculation    of 

Dr.  Valli,  who  had  not  been  in  the  Plague  hospital  three 

days  before  he  contracted  the  disease. 

Yellow  fever  has  recently  been  most  accurately  observed 
in  America,  especially  by  Drs.  J.  C.  Faget,  and  J.  Jones,  of 
New  Orleans,  and  by  Dr.  Sternberg,  of  the  United  States  army. 
The  temperature-curves  of  183  cases  show  a  single  paroxysm, 
highest  at  the  outset  of  the  disease  (103  to  105°  or  more), 
rarely  extending  to  the  third  day  ;  the  pulse  falls  before  the 
temperature,  and  sometimes  becomes  slow,  one  attack  in 
the  vast  majority  of  cases  protects  from  a  second.  The  in- 
cubation period  was  mostly  close  upon  five  days,  often  con- 
siderably less  j  there  are  exceptional  cases  of  eight  days, 
but  the  danger  of  infection  attaches  more  to  places  and 
things  than  to  personal  transmission. 

Dengue  has  been  proved  thermometrically,in  the  epidemic 
of  1873,  to  have  a  very  sudden  ingress,  a  remission  on  the 

•  This  feature  is  noted  by  Surgeon-major  W.  H.  Colvill,  in  his  report 
to  the  British  Consul^  at  Bagdad,  on  Plague  in  Mesopotamia,  in  1875. 
Glandular  tenderness  sometimes  began  with  the  fever ;  enlargement  of 
the  glands  was  noticed  before  the  fever  in  one  case,  in  this  the  tempera- 
ture was  ]  00  deg.  on  the  fourth  day ;  some  of  the  temperatures  taken 
evidently  denote  collapse.  A  very  clear  instance  of  incubation  not  ex- 
ceeding forty-eight  hours  is  g^ven  by  Dr.  Colvill,  proving  the  disease  not 
to  be  marsh  fever. 
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third  day,  and  one  exacerbation  on  the  fourth  day  ;  tHe  tem- 
perature elevation,  both  of  the  ingress  and  the  culmination, 
is  from   ]02   to   103°;  the  variations  of  the  pulse    exactly 
correspond  with  those  of  the  temperature ;  there  is  s'welling' 
of  the  lymphatic  glands.     Sudden  faintness^  vomiting",  chill 
and  high  temperature  precede  the  rash  by  a  few  hours  only; 
some  line  desquamation    follows ;  relapses  are  not    infre- 
quent, and  infection  lingers  for  two  months.     Persons  ^who, 
in  my  own  knowledge,  have  had  measles,  are  not  protected 
against  attacks  of  dengue.     The  liability  to  recurrence  in 
this  disease  enables  me  to  agree  with  Dr.  Seguin,  of  New 
York  (to  whose  courtesy  I  am  indebted  for  these  new  facts) 
in  considering  dengue  a  malarial  epidemic ;  he  think:s    it 
may  take  its  place  "with  intermittent,  remittent  and  hay 
fever,  influenza,  true  pneumonia,  etc.,  a  group  which  will 
grow  larger  as  our  knowledge  of  aetiology  will  enlarge.'^* 

Cholera  incubation  lasts  from  a  few  hours  to  four  days  ; 
the  premonitory  diarrhoea,  properly  a  part  of  the  disease,  a 
few  days  only.  The  detection  of  albuminuria  by  Dr. 
Schlimmel,"!"  several  hours  before  other  symptoms  of  cholera 
appear,  tends  to  limit  more  closely  the  period  of  incubation. 

I  am  permitted  by  one  of  our  members,  now  present,  to 
record  these  facts  as  they  befel  in  his  own  family  : — In  1853 
three  gentlemen  from  difibrent  parts  of  Kent  met  in  London, 
and  dined  at  the  Nag^s  Head,  in  the  Borough,  on  Friday, 
October  21st,  the  landlord's  wife  being  then  ill  with 
choleraic  diarrhoea.  The  elder  of  the  three,  who  passed 
the  night  in  the  hotel,  returned  home  on  Saturday,  was 
seized  with  cholera  the  same  night,  or  morning  of  the  23rd; 
he  died  on  October  27th  ;  next  day,  the  28th,  his  wife,  who 
nursed  him,  was  seized,  and  died  on  the  31st.  A  friend, 
who  came  to  the  house  on  the  27th,  staying  only  a  few 

*  "  Medical  Thermometry  and  Human  Temperature*',  by  E  Seg^ain, 
M.D.,  New  York,  1876,  p.  143.  From  this  perfect  store  of  information, 
received  while  correcting  this  sheet  for  the  press,  I  extract — "  Dxngitx 
(Syn.  dandy  fever,  hreak-hone,  etc.)  Apparently  a  purely  eruptive,  epide- 
mic disease  of  the  warm  climates.  By  its  eruption  often  mixed  with 
other  epidemics  due  to  summer  heat;  looks  like  measles  or  scarlatina  by 
its  eruption ;  by  its  pains  and  swellings  of  the  joints,  Uko  rheumatism  ; 
by  its  glandular  symptoms  like  typhus ;  by  its  mode  of  invasion,  like 
yellow  fever,  by  its  initial  chill,  like  intermittent,  and  by  its  periods 
like  remittent.  Thermometry  ta^es  it  out  from  that  hybrid  status,  and 
sets  it  up  as  a  malarial  entity  which  has  its  own  thermonomy,  viz. :  in- 
vasion too  sudden  to  bo  noted  previously  to  its  acme.  Two  paroxysms 
separated  by  a  short  remission,  and  lasting  from  five  full  days  to  seven 
short." 

t  "  Du  Presage  et  de  I'avortement  de  I'imminence  Cholerique."  Rot- 
terdam, 1874,  p.  3JJ. 
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hours,  but  visiting  the  patient,  was  attacked  on  the  30th, 
within  sixty  hours  of  entering  the  house,  dying  on  the  same 
day.  An  old  man-servant,  well  on  the  30th,  was  seized 
with  cholera  on  the  31st,  and  died  the  next  day.  Of  the  two 
younger  men,  returning  to  their  homes  on  the  Friday  and 
Saturday,  one  became  sick  before  he  reached  home,  the 
other  was  taken  ill  at  7  a.m.  on  the  following  day,  and  had 
a  serious  illness  ;  both  recovered.  There  was  no  extension 
of  the  disease  from  any  of  these  houses. 

An  outbreak  of  cholera  in  Normandy  has  this  history  : — 
In  1 848  a  fishing  lugger,  PEtoile  of  Fecamp,  had  to  put  in  to 
Dunkerque,  when  cholera  was  there,  leaving  on  November 
9th,  and  arrived  on  the  10th  at  Fecamp  with  three  of  the 
crew  ill  of  cholera,  one  was  taken  to  the  hospital,  two  to 
friends  in  Ypport";  the  youngest,  a  lad  already  algide,  was 
placed  in  his  mother^s  bed  beside  her;  she  was  seized  next 
day,  and  died  in  twentj'-four  hours ;  a  few  days  after  a 
young  sister  was  taken  ill  and  died  rapidly.  The  disease 
then  spread  to  the  houses  near,  and  soon  to  the  whole 
village. 

Kennedy,  in  ''  The  History  of  Contagious  Cholera^' 
(London :  1832),  says  the  first  fatal  case  in  England,  that  of 
Robert  Henry,  a  Sunderland  pilot,  began  August  1831,  the 
day  after  he  had  piloted  a  foreign  vessel  that  had  come  from 
an  infected  port  of  the  Baltic.  The  conveyance  of  cholera 
from  Newcastle  to  Gateshead,  separated  only  by  the  Tyne, 
is  traced  to  a  Mrs.  Hindmarsh,  who  visited  an  infected  dis- 
trict of  Newcastle  on  December  14th.  "  About  eleven 
o'clock  of  that  night  she  was  seized  herself  with  symptoms 
of  cholera,  and  on  Thursday,  the  day  ensuing,  she  died.^' 
On  the  18th  the  husband  goes  to  lodge  with  his  brother-in- 
law  and  two  sons  in  a  healthy  part  of  the  town ;  he  has 
some  diarrhoea  at  the  time,  and  takes  a  chest  of  clothes 
with  him.  On  the  26th,  one  of  the  sons  in  this  house 
is  attacked,  and  on  the  same  day  the  father,  and  also 
a  second  son,  who  left  home  the  day  before  to  commence 
work  at  Shields,  all  died;  the  first  on  the  evening  of  the 
26th,  the  father  on  the  27th,  and  the  second  son  at  Shields 
on  the  28th  of  December.  The  mistress  of  the  house  at 
Shields,  where  this  young  man  died,  was  taken  ill  four  days 
afterwards,  and  died  the  next  day  of  cholera. 

In  these,  as  in  many  other  instances,  very  sudden  effects 
follow  on  first  exposure  to  infection  of  great  intensity,  while 
in  some  subsequent  seizures  an  interval  of  three  or  four 
days  is  found.     Hence  an  inference,  supported  by  some  in- 
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conclusive  experiments,  that  the  infecting  particles  might 
undergo  some  change  of  state^  after  being  thrown  off  from 
the  body  of  the  sick  person  and  before  entering  that  of  the 
recipient,  analagous  to  what  we  suppose  for  the  period  of 
latency  within  the  body.  The  fresh  ejecta  of  cholera  pa- 
tients are  not  strongly  infective,  they  become  so  after  de- 
composition j  whether  this  sets  free  the  infecting  particles, 
or  whether  they  are  increased  by  special  fermentation  is 
uncertain.  Such  special  augmentation  in  hot  climates 
would  seem  a  necessary  assumption  for  yellow  fever.  Any 
possible  increase  in  the  intensity  or  quantity  of  infection  in 
this  way  would  probably  be  restricted  within  narrow  limits 
that  might  come  within  the  scope  of  the  present  inquiry. 
There  is,  however,  another  possible  development  of  in- 
fecting material  quite  different  to  anything  here  treated 
of ;  alternating  with  outbursts  of  epidemic  energy  are  times 
and  seasons  of  quiescence  for  infective  germs.  We  know 
how  for  long  periods  infection  may  be  restrained  from  action, 
as  that  of  vaccinia  in  glass  tubes,  and  we  can  understand 
how  it  may  again  become  active.  I  would  withhold  the 
term  of  incubation  from  these  uncertain  periods,  and  using 
the  term  dormant  for  certain  conditions  under  which  infec- 
tion may  remain  inactive,  restrict  the  use  of  incubation  to 
the  development  of  disease  within  the  body,  and  the  terms 
latency  and  invasion  to  the  two  stages  of  incubation. 

Hydrophobia  and  ague  point  to  the  possibility  of  infec- 
tion lying  dormant  for  an  uncertain  time  within  the  body. 
Dr.  Gregory  gives,  in  his  essay,  a  case  of  nine  month^s  in- 
terval in  each  of  these  two  diseases.  He  tabulates  thirty-one 
cases  of  hydrophobia,  and  says, ''  From  this  table  it  appears 
that  the  average  period  of  incubation  is  forty-five  days; 
the  minimum  twenty-one  days;  the  maximum,  nine  months". 
Some  instances  of  a  longer  interval  are  on  record.  It  is  of 
more  importance  to  direct  attention  to  one  or  two  cases 
which  show  the  disease  may  appear  in  less  than  three  weeks. 
Dr.  Fletcher  of  Broxbourne,  has  just  informed  me  of  a  boy 
bitten  on  the  morning  of  April  the  1st,  who  first  noticed 
a  difficulty  in  drinking  on  April  18th;  he  saw  him  with 
slight  choking  spasms  on  the  19th;  on  the  20th  the  patient 
was  removed  to  the  Hertford  Infirmary,  where  he  died  on 
the  same  day.  The  shortest  time  for  incubation  of  hydro- 
phobia that  I  have  seen  published  was  a  fortnight.  The 
more  usual  period  is  from  four  to  six  weeks. 
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SOME   ARITHMETICAL   CONSIDERATIONS   ON 
THE  PROGRESS  OP  EPIDEMICS. 

By  a.  H.  EYAKS.  M.A.,  M.D.  (ConUb.). 
Lecturer  on  Pnblic  Health  at  Middlesex  Hospital  Medical  School. 


In  1866,  dnring  the  height  of  the  ravages  of  the  cattle 
plague,  a  statement  made  by  Mr.  Lowe  in  the  House  to  the 
effect  that  there  was  no  reason  why  the  terrible  law  of  in- 
crease which  had  prevailed  hitherto  should  not  prevail 
henceforth  was  controverted  by  Dr.  Farr,  in  a  letter  to  a 
daily  paper,  in  which  he  showed  that  the  real  law  of  this 
epidemic  implied  that  the  ratio  of  increase  went  on  rapidly 
decreasing^  until  the  ratio  itself  was  a  decreasing  one.  Ap- 
plying the  law  of  gradually  decreasing  increase  obtained 
from  the  earlier  weeks  of  the  epidemic^  he  calculated  its 
probable  course,  which,  as  will  be  seen  from  Plate  i,  very 
nearly  resembled  its  actual  course.  Now,  it  seemed  to  me, 
that  it  would  be  very  interesting  to  ascertain  if  by  the  use 
of  this  method  we  could  learn  something  more  about  other 
epidemics,  if,  in  fact,  epidemics  usually  followed  this  course 
of  gradually  decreasing  increase,  and  if  we  could  at  any 
early  part  of  their  course,  predicate  the  period  at  about 
which  they  would  culminate,  and  the  rate  of  their  subse- 
quent decline.  With  this  view  I  have  endeavoured  to 
investigate  a  few  epidemics  of  which  the  progress  is  known, 
and  to  ascertain  whether  they  followed  a  similar  course  to 
that  taken  by  the  cattle-plague,  and  whether  this  method  of 
calculating  the  probable  course  were  applicable  also  to  them. 
Perhaps  it  will  be  as  well,  in  the  first  place,  to  describe  as 
briefly  as  possible  the  method  of  calculation  which  I  have 
received  at  second  hand,  through  a  member  of  the  society, 
who  had  obtained  it  from  Dr.  Farr.  I  will  take  the  instance 
of  the  cattle  plague.  Take  nine  weeks  of  the  early  course  of 
the  epidemic,  in  three  groups  of  three  weeks  each :  find  the 
deaths  per  week  in  each  group :  find  the  number  by  which 
VOL.  in.  0  0 
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you  must  multiply  the  first  average  to  obtain  the  second^ 
and  the  number  by  which  you  must  multiply  the  second 
average  to  obtain  the  third  :  or,  as  a  simpler  process,  take 
the  difiference  between  the  logarithms  of  the  first  and 
second  averages,  and  between  the  logarithms  of  the  second 
and  third  averages.  The  first  of  these  difierences  we  will 
call  h\  and  the  difierence  between  these  two  difierences, 
which  should,  to  bear  out  this  theory,  be  a  negative 
quantity,  we  will  call  S^.  We  have  now  the  data  for  con- 
structing our  series.  The  average  of  the  first  three  weeks 
is  our  starting-point,  and  represents  the  centre  week  of 
those  three.  The  next  number  in  the  series  is  obtained  by 
adding  to  the  logarithm  of  our  first  number,  a  number  com- 
posed of  |^-|^  remembering  that  S^  is  a  negative  quantity ; 
we  continue  to  add  to  the  logarithm  for  each  place  in  the 
series  a  number  gradually  diminished  by  the  addition  in 
each  place  of  |* :  after  a  time  the  number  to  be  added  be- 
comes negative,  and  our  series  gradually  diminishes.  It  is 
obvious  that  this  method  of  calculation  will  not  produce  a 
gradually  diminishing  series  unless  S®  be  a  negative  quan- 
tity, that  is,  unless  the  data  from  which  you  calculate  the 
probable  course  of  an  epidemic  be  taken  from  a  period  at 
which  the  epidemic  is  advancing  with  a  gradually  decreasing 
rate  of  increase.  Now  the  question  is,  can  we  generally 
find,  early  in  the  course  of  an  epidemic,  data  for  calculating 
its  probable  course  ?  I  will  give  you  now  the  instances  in 
which  I  have  endeavoured  to  apply  this  method.  I  have 
selected,  as  far  as  possible,  such  epidemics  as  are  but  little 
afiected  by  sanitary  measures,  most  of  my  instances  being 
from  the  weekly  returns  of  deaths  in  London  from  scarlet 
fever. 

I  will  begin,  however,  with  the  cattle  plague.  It  will  be 
seen  from  Plate  i,  that  a  calculation  based  upon  data  ob- 
tained from  nine  weeks*  reported  attacks  endiug  December 
80,  1865,  produced  a  curve  for  the  epidemic  which  reached 
its  acme  in  the  fourth  and  fifth  weeks  of  1866,  and  then 
gradually  declined.  Now  the  largest  number  of  reported 
cases  appeared  in  the  sixth  week  of  1866,  and  the  real 
decline  of  the  epidemic  was  more  rapid  than  the  calculated 
decline,  a  result  very  reasonably  attributed  by  Dr.  Parr  to 
the  efiect  of  slaughtering  in  the  latter  weeks  of  the  epi- 
demic. On  the  whole,  the  epidemic  seems  to  have  followed 
the  course  indicated  by  its  commencement.  I  may  remark 
that  the  calculation  could  not  include  the  first  week  of  re- 
ported attacks,  ending  October  25,  as  in  that  case  S*  would 
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have  been  a  positive  quantity^  and  the  calcalated  series 
would  have  gone  on  increasing  indefinitely.  Supposing,  on 
the  other  hand^  that  the  calculation  had  been  commenced 
with  the  week  ending  November  11,  a  very  diflferent  curve 
would  have  been  obtained  (indicated  in  blue  ink  on  the 
Plate),  arriving  at  its  summit  in  the  week  ending  January  20, 
and  after  the  first  nine  weeks,  very  little  resembling  the 
real  course  of  the  epidemic. 

In  the  case  of  the  cholera  deaths  in  London,  in  1849,  it 
will  be  seen  in  Plate  ii  that  using  nine  weeks  of  the  epi- 
demic, commencing  with  the  second,  a  curve  is  obtained, 
which  neither  in  height  nor  in  position  of  highest  point, 
well  represents  the  course  of  the  epidemic.  In  this  case 
the  first  week  had  to  be  neglected,  as  otherwise  S^  would 
have  been  a  positive  quantity. 

In  the  case  of  the  cholera  deaths  in  London  in  1854,  it 
will  be  seen  by  Plate  iii  that  the  calculated  series  very 
nearly  resembles  the  real  course,  but  then  it  must  be  re- 
membered that  the  nine  weeks  from  which  the  data  were 
obtained  bring  us  to  the  acme  of  the  epidemic,  which  indeed 
only  lasted  eighteen  weeks  altogether. 

I  now  come  to  the  scarlet  fever  epidemics,  where  I  get 
my  figures  from  the  "  Weekly  Deaths  from  Scarlet  Fever 
in  London  in  the  Thirty-two  years  1 840-71.^^  I  have  taken 
the  years  in  which  scarlet  fever  deaths  rose  considerably 
above  the  average  ;  and  I  have  endeavoured,  with  the  help 
of  the  charts  which  I  now  show,  to  find  whether  at  any  early 
period  of  these  epidemics,  their  course  furnished  data  for 
constructing  a  curve  resembling  the  real  course  of  the 
epidemic. 

First :  in  1848  (see  Plate  iv),  although  the  fever  appears 
to  have  become  epidemic  about  the  twenty-first  week,  its 
course  was  at  first  so  erratic  that  we  have  no  data  for  cal- 
culation. On  using  the  nine  weeks  from  the  28th  to  the 
86th  inclusive,  we  get  a  curve  indicated  by  a  blue  line, 
which  certainly  resembles  the  course  of  the  epidemic.  On 
using  the  nine  weeks  from  the  thirty-second  to  the  fortieth, 
inclusive,  we  get  the  curve  represented  by  a  red  line,  which 
is  far  apart  from  the  actual  course  during  the  early  part  of 
its  decline,  but  comes  very  close  to  it  at  the  end.  Both 
these  curves  pointed  to  very  nearly  the  same  time  as  the 
acme  of  the  epidemic,  in  from  the  forty-second  to  the  forty- 
fifth  week,  the  highest  actual  numbers  being  in  the  forty- 
first  and  the  forty-third  weeks. 

In  1854  (see  Plate  v),  the  early  course  of  the  epidemic 
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was  so  erratic  that  any  calculation  made  would  lead  to  a 
never-ending  epidemic  till  we  used  the  nine  weeks  from 
the  thirty-fifth  to  the  forty-third,  the  latter  being  very  near 
the  apex  of  the  curve.  Here,  the  calculated  series  singu- 
larly resembles  the  actual  course  of  the  epidemic  in  its 
decliner 

In  1858  (see  Plate  vi),  the  calculation  based  upon  the 
nine  weeks  from  the  twenty-ninth  to  the  thirty-seventh 
gave  the  blue  curve,  while  one  based  upon  the  nine  weeks 
commencing  with  the  thirtieth  gave  the  red  curve,  which, 
although  never  attaining  the  same  height  as  the  actual 
epidemic,  culminates  half-way  between  the  two  highest 
points  of  the  epidemic,  and  keeps  extremely  close  to  it 
through  most  of  its  decline.  Here,  with  data  supplied  by 
the  thirty-eighth  week,  it  might  have  been  predicted  that 
the  epidemic  would  probably  commence  to  decline  about  the 
forty-fourth  or  forty-fifth  week,  and  that  it  would  decline  at 
a  certain  indicated  rate. 

In  1869  (see  Plate  vii),  calculating  on  the  basis  of  the 
first  nine  weeks  in  which  the  death-rate  rapidly  rose  (the 
twenty-ninth  to  the  thirty-seventh),  we  get  the  red  curve, 
which  very  fairly  represents  the  course  of  the  epidemic ;  by 
using  a  later  series  of  nine  weeks  (the  thirty-second  to  the 
fortieth),  we  get  the  blue  curve,  which  in  some  respects 
more  nearly  represents  the  actual  course. 

Take  the  case  of  the  epidemic  of  scarlet  fever  in  the  latter 
half  of  1874.  The  average  number  of  scarlet  fever  deaths 
per  week  in  the  first  twenty-one  weeks  of  the  year  was 
unusually  low,  only  17.7.  After  this  time,  it  was  never 
under  30,  and  slowly  and  steadily  increased  up  to  the  forty- 
third  week,  when  it  reached  128.  Now,  taking  our  epi- 
demic as  commencing  at  the  twenty-second  week,  let  us  try 
and  apply  Dr.  Parr's  method.  If  we  commence  our  series 
of  groups  with  the  twenty-second  week,  we  get  an  inde- 
finitely ascending  scale.  Commencing  with  the  twenty- 
third  week  we  get  a  similar  result,  the  same  with  the  twenty- 
fourth  and  twenty-fifth.  With  the  twenty-sixth  we  get  a 
very  short  series,  which  never  gives  a  greater  number  than 
66,  and  begins  to  descend  at  the  thirty-sixth  week.  With 
the  twenty-seventh  we  are  again  met  by  the  positive  second 
difference,  meaning  a  continuous  ascent,  and  it  is  not  till 
we  begin  with  the  twenty-eighth  week,  that  is  to  say,  it  is 
only  when  we  use  the  nine  weeks  representing  the  seventh 
to  the  fifteenth  of  our  epidemic,  that  we  can  calculate  any- 
thing like  an  approximation  to  its  course.     We  then  get  a 
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curve  which  reaches  its  highest  point  at  the  same  time  as 
the  actual  epidemic,  and  which  closely  resembles  in  its 
descent  the  descent  of  the  epidemic. 

Let  us  just  enquire  whether  in  any  other  way  it  might  have 
been  possible  to  predict  the  culminating  point  of  this  scarlet 
fever  epidemic.  On  looking  back  at  the  weekly  returns  of 
deaths  from  scarlet  fever  in  London  we  find  that  in  those 
years  in  which  scarlet  fever  may  be  said  to  have  been  epi- 
demic^ the  highest  death-rate  occurred  in  the  forty-first 
week  in  1844,  in  the  forty-first  week  in  1848,  in  the  forty- 
fourth  week  in  1852,  in  the  forty-seventh  week  in  1854,  in 
the  forty-seventh  week  in  1858,  in  the  fortieth  week  in  1863, 
in  the  forty-second  week  in  1868,  in  the  forty-eighth  week 
in  1869,  in  the  forty-first  week  in  1870.  In  the  thirty-two 
years  from  1840-71,  the  forty-third  week  had  the  highest 
number  of  deaths  recorded,  and  the  forty-first  the  second 
highest. 

And  now,  you  may  fairly  ask,  what  is  the  result  of  these 
calculations.  Well,  I  may  say,  very  little  result  at  all.  It 
is  difficult  to  say  how,  in  the  cases  where  this  method  pro- 
duces a  curve  like  that  of  the  epidemic,  we  are  to  ascertain 
exactly  at  what  period  of  the  epidemic  we  are  to  take  our 
data.  Even  when  we  find  an  epidemic  growing  with  a 
gradually  diminishing  ratio  of  increase,  we  are  not  certain 
that  that  ratio  will  continue.  On  the  whole,  I  am  rather 
disappointed ;  for  I  thought  at  first  that  it  was  likely  that 
some  indication  might  be  found  pretty  constantly  of  the 
period  in  an  epidemic  when  a  calculation  of  its  course  might 
be  made.  There  is  no  doubt  that  this  mode  of  calculation 
represents  correctly  the  course  during  the  nine  periods  of 
data-giving  observation ;  and  therefore  that  it  would  hold 
good  for  the  entire  epidemic  if  it  continued  to  progress  on  the 
same  conditions  as  at  first.  But  it  appears  that  it  is  by  no 
means  universally  applicable,  and  that  in  many  of  the  cases 
where  the  method  is  applicable,  the  prediction  could  hardly 
be  made  sufficiently  early  to  be  of  much  value. 
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A  BEIEF  ACCOUNT  OF  THE  PROCEEDINGS  OF 
THE  INTERNATIONAL  SANITARY  CONFER- 
ENCE HELD  AT  VIENNA  IN  1874. 

By    E.    C.    SEATON,    M.D., 
One  of  the  British  Delegates  at  the  Conference. 


The  proposal  for  this  Conference  emanated  from  the  Austro- 
Hungarian  Government,  and  was  made,  as  explained  in  the 
despatch  of  Count  Andrassy  in  which  it  was  conveyed,  with 
especial  reference  to  epidemic  cholera.  In  this  despatch  the 
insufficiency  of  the  means  heretofore  adopted  for  preventing 
the  extension  of  cholera  was  pointed  out,  and  the  neces- 
sity for  a  complete  scientific  investigation  of  that  disease 
on  a  scale  not  hitherto  attempted  Was  dwelt  upon.  Advert- 
ing to  the  Conference  which  had  been  held  on  the  same 
subject  at  Constantinople  in  1866,  its  valuable  suggestions, 
and  small  results,  the  Austro-Hungarian  Government  pro- 
posed a  further  Conference  of  delegates  appointed  by  the 
Governments  of  the  several  States  of  Europe,  and  of  certain 
extra-European  States  specially  interested  in  the  matter,  to 
be  held  at  Vienna,  for  the  purpose,  in  the  first  place^  of  re- 
vising the  conclusions,  scientific  and  practical,  of  the  former 
Conference,  and  of  establishing,  if  possible,  a  complete  under- 
standing between  the  Governments  represented  as  to  the 
national  and  international  measures  to  be  adopted  by  them 
for  preventing  the  spread  of  cholera;  and,  in  the  second 
place,  of  considering  the  advantages  and  means  of  establish- 
ing a  Permanent  International  Sanitary  Commission,  for 
the  more  complete  study  of  cholera  and  other  epidemic 
diseases,  and  the  means  of  preventing  their  propagation. 
They  proposed  to  reserve  to  the  Conference  the  faculty  of 
entering  or  not,  as  it  might  see  fit,  on  the  subject  of 
quarantine  as  applied  to  other  diseases  than  cholera.  It  was 
part  of  the  proposal  that  the  execution  of  whatever  measures 
the  Conference  might  decide  upon  should  be  assured  by  aa 
International  Sanitary  Convention. 
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The  invitation  of  the  Austro-Hungarian  Government  was, 
after  hesitation,  I  believe,  on  the  part  of  some  of  the  Go- 
vernments invited,  eventually  accepted  by  all,  and  every 
independent  European  State  was  represented  at  the 
Conference  which  subsequently  assembled.  Luxembourg, 
Switzerland,  Servia,  Roumania,  none  of  which  had  been  re- 
presented at  the  Conference  of  Constantinople,  were  repre- 
sented at  that  of  Vienna;  and  Norway,  which  had  only  been 
represented  at  Constantinople  in  conjunction  with  Sweden, 
was  now  separately  represented.  Of  non-European  States, 
Persia  and  Egypt  were  represented,  as  at  Constantinople. 
The  United  States  of  America  had  been  invited  on  the 
present  occasion  to  send  delegates,  and  had  accepted  the 
invitation,  but  no  representatives  appeared. 

The  number  of  States  represented  was  twenty-two, 
Austria  and  Hungary  being  counted  separately.  Each 
State  was  allowed  to  send  as  many  delegates  as  it  thought 
fit,  but  could  dispose  of  only  one  vote.  This  arrangement  was 
diflferent  from  that  which  had  existed  at  the  Conference  of 
Constantinople,  where  each  State  represented  had  two  votes, 
and  the  voting  was  individual.  To  the  present  Conference 
Austria  and  Hungary  between  them  sent  nine  delegates 
(without  including  the  President,  the  Baron  von  Gagern) ; 
Prance  and  Spain  sent  each  three;  Germany,  Belgium, 
Egypt,  Great  Britain,  the  Netherlands,  Russia,  Switzerland, 
and  Turkey  each  two;  the  remaining  States- —Denmark, 
Greece,  Italy,  Luxemburg,  Norway,  Persia,  Portugal,  Rou- 
mania, Servia,  and  Sweden,  each  one.  The  total  number 
of  original  delegates  was  thus  forty-one,  exclusive  of  the 
President.  The  original  delegates  of  Sweden  and  Norway 
being  each  obliged  to  leave  before  the  Conference  was 
over,  were  replaced  by  others ;  so  that  forty-three  persons 
in  all,  exclusive  of  the  President,  took  part  in  the  delibe- 
rations. 

The  constitution  of  the  Conference  of  Vienna  differed  in 
a  very  important  respect  from  that  of  Constantinople.  Of 
the  thirty-seven  delegates  at  Constantinople  a  considerable 
portion  were  not  of  the  medical  profession,  fourteen  being 
diplomatists ;  and  there  were  three  States — Belgium,  Den- 
mark, and  Sweden  with  Norway — which  had  no  medical 
representative  at  all.  At  Vienna  every  State  was  medically 
represented ;  and  there  was  but  one  original  delegate  who 
was  a  diplomatist,  M.  de  Ring,  the  Secretary  to  the  French 
Embassy  at  Vienna.  Subsequently,  on  Dr.  Berlin,  who  was 
the  representative  of  Sweden,  being  obliged  to  leave,  his 
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place  was  taken  by  M.  Kleen^  the  Secretary  to  the  Swedish 
Embassy  at  Yienna*  Of  the  remaining  forty-one  delegates, 
all  were  medical  men^  or  holding  office  in  the  public  sanitary 
service  of  their  respective  countries. 

The  Conference  which  assembled  in  Paris,  in  July  1857, 
for  the  consideration  of  quarantine  in  relation  to  cholera, 
yellow  fever,  and  plague,  occupied  in  its  deliberations  eight 
months.  That  held  at  Constantinople  in  1866  occupied  also 
nearly  eight  months.  The  Conference  at  Vienna,  in  1874,  was 
formally  opened  on  July  1,  and  closed  on  Aug.  I  of  that  year. 
In  the  thirty  days  which  intervened  there  were  eighteen 
sittings  of  the  full  Conference,  besides  numerous  meetings 
of  the  several  committees,  to  whom  had  been  intrusted  the 
preliminary  consideration  and  preparation  for  discussion 
of  some  of  the  more  important  questions  on  which  the  Con- 
ference had  to  decide.  No  Conference  could  have  worked 
harder,  and  with  more  resolute  determination  to  get  its 
work  done :  nor  would  this  have  been  possible  within  the 
time  in  which  it  was  accomplished  if  it  had  not  fallen  to  be 
done  mainly  by  men  to  whom  the  various  questions  to  be 
settled  had  been  long  familiar. 

The  Conference,  in  proceeding  to  its  deliberations,  fol- 
lowed a  programme  which  had  been  prepared  for  it,  and 
had  accompanied  Count  Andr&ssy's  despatch.  The  first 
part  of  this  programme  consisted  of  scientific  questions  in 
relation  to  cholera — eleven  in  number — the  consideration  of 
which  involved  a  review,  from  our  present  state  of  know- 
ledge, of  the  scientific  conclusions  concerning  that  disease 
arrived  at  by  the  Conference  of  Constantinople.  The  con- 
clusions of  that  Conference  had  been  separately  printed  for 
our  use ;  and  the  course  agreed  upon  was  that,  as  each 
question  of  our  programme  was  brought  forward,  the  Presi- 
dent should  read  all  those  parts  of  the  conclusions  arrived  at 
at  Constantinople  which  referred  to  that  question,  and  then 
take  a  provisional  vote  without  discussion.  If  the  vote 
were  one  of  unanimous  assent  to  those  conclusions,  the 
Conference  passed  immediately  to  the  next  question  ;  but  if 
the  assent  were  not  unanimous,  if  a  single  delegation  even 
abstained  from  voting,  the  discussion  was  held  to  be  open. 
This  mode  of  proceeding  worked  admirably,  aud  was  pro- 
ductive of  much  saving  of  time.  I  will  now  state  to  the 
Society,  as  succinctly  as  I  can,  the  conclusions  arrived  at  by 
the  Conference  of  Vienna  on  the  several  preliminary  scien- 
tific questions  submitted  to  its  judgment. 
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The  first  three  questions  had  reference  to  the  origin  of 
cholera^  its  transmissibility  by  man,  and  by  goods  which 
had  been  employed  for  personal  or  domestic  use.  The  Con- 
ference unanimously  agreed  with  that  of  Constantinople 
that  the  origin  of  epidemic  cholera  was  in  India,  and  that  it 
there  exists  permanently  in  an  endemic  state ;  that  it  is 
probably  endemic  only  in  India,  though  our  knowledge 
concerning  some  of  the  countries  immediately  bordering 
thereon  does  not  admit  of  this  being  positively  asserted ;  that 
it  has  never  been  observed  in  a  really  endemic  state  (a  state 
to  be  carefully  distinguished,  of  course,  from  an  origin  from 
secondary  foci)  either  in  Europe,  or  in  Turkey  in  Asia,  or 
in  the  Caucasus,  or  in  the  North  of  Africa,  or  in  America ; 
and  that  though  the  possibility  of  its  becoming  acclimatized  in 
any  of  these  countries  is  not  to  be  rejected,  such  event  is  to 
be  held  as  extremely  problematical.  Our  Conference 
accepted,  also,  with  certain  qualiQcations  recognising  the 
influence  of  localities,  the  conclusion  of  the  Conference  of 
Constantinople  that  cholera  is  transmissible  by  man  coming 
from  localities  infected  with  the  disease ;  that  the  rapidity 
of  its  transmission  is  in  correspondence  with  the  activity 
and  rapidity  of  human  communications ;  that  the  arrival  in 
a  place  of  a  single  individual  affected  with  cholera  may  be 
the  means  of  developing  an  epidemic ;  and  that  probably 
even  the  so-called  premonitory  diarrhoea  of  cholera  may 
be  the  means  of  transmitting  the  .disease.  Further,  it 
held  that  cholera  is  transmissible  by  goods  coming  from  an 
infected  place  which  have  been  employed  for  personal  or 
domestic  use,  especially  such  as  have  been  used  by  cholera 
patients. 

The  fourth  question  put  to  us  was  one  which  had  not 
been  discussed  at  Constantinople — the  transmissibility  of 
cholera  by  articles  of  food  and  drink.  The  transmissibility 
by  drinks — and  especially  by  drinkable  water — ^was  affirmed 
unanimously  by  us.  The  answer  given,  after  much  dis- 
cussion, by  a  majority  of  eleven  delegations  against  seven,  to 
the  other  part  of  the  question  was  that  the  Conference, 
having  no  conclusive  facts  showing  the  transmission  of 
cholera  by  food,  did  not  feel  itself  authorised  to  give  any 
formal  decision. 

On  the  next  question,  whether  cholera  may  be  imported 
by  living  animals,  a  conclusion  was,  after  discussion,  arrived 
at  which  differed  in  form,  but  scarcely  more  than  in  form, 
from  that  adopted  at  Constantinople.  It  was  *'  that  there 
exists  no  proof  in  support  of  the  transmissibility  of  cholera 
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from  animals  to  mankind^  but  it  is  very  natural  to  admit 
the  possibility  of  it/^  This  was  carried  by  the  vote  of  ten 
delegations^  two  voting  negatively,  and  six  abstaining  from 
voting. 

The  sixth  question,  that  of  the  transmissibility  of  cholera 
by  merchandise,  was  answered,  as  at  Constantinople,  to 
the  effect  that  there  was  an  entire  absence  of  any  proof  of 
such  transmission,  but  that  the  possibility  of  its  occurrence 
under  certain  conditions  must  be  admitted.  This  was 
carried  by  the  vote  of  thirteen  delegations,  five  abstaining 
from  voting ;  it  would  unquestionably,  had  it  been  limited 
to  the  first  clause,  have  been  adopted  unanimously. 

With  regard  to  the  transmissibility  of  cholera  by  corpses 
of  cholera-patients — which  was  the  subject  of  the  seventh 
question — ^there  was  unanimous  accord  witib  the  decision 
arrived  at  by  the  Constantinople  Conference,  that,  though 
there  was  no  conclusive  evidence  of  the  fact,  prudence 
required  that  such  corpses  should  be  considered  as  dan- 
gerous. 

The  seventh  and  eighth  questions  had  reference  to  the 
transmissibility  of  cholera  by  the  atmosphere,  and  the 
action  exercised  by  the  air  on  its  transmissibility.  These 
points  were  decided  with  unanimity  in  the  same  sense  as  at 
Constantinople.  The  conclusions  were  to  this  effect :  that 
air  is  the  chief  vehicle  of  the  generative  principle  of  cholera, 
but  that  the  transmission  of  that  disease  by  means  of  the 
atmosphere  is  limited  in  the  immense  majority  of  cases  to  a 
distance  very  close  to  the  source  of  infection  ;  that  none  of 
the  facts  which  have  been  adduced  to  prove  transport  of  the 
cholera  infection  by  means  of  the  atmosphere  to  a  distance 
of  one  or  more  miles,  is  sufficiently  conclusive;  and  that,  in 
short,  there  exists  up  to  the  present  time  no  proof  what- 
ever of  the  propagation  of  cholera  to  any  considerable  dis- 
tance by  the  atmosphere  alone ;  that,  further,  it  was  a 
law  without  exception  that  no  epidemic  of  cholera  had 
ever  been  propagated  from  one  place  to  another  in  a  shorter 
space  of  time  than  was  required  for  a  man  to  travel  the 
distance.  As  to  the  influence  exercised  by  the  air  on  the 
infective  principle  of  cholera,  the  opinion  expressed  was 
that  the  morbific  activity  of  that  principle  was  soon  lost  in 
fresh  air,  but  that  it  might  be  preserved  for  an  indeterminate 
time  when  the  air  was  confined.  Thus,  it  was  the  free  circula- 
tion of  air  which  rendered  great  deserts  a  most  efficacious 
barrier  against  the  propagation  of  cholera,  so  that  there  was 
no  instance  known  of  that  disease  having  been  imported 
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into  either  Egypt  or  Syria  by  caravans  from  Mecca.  On  the 
other  hand^  if  goods  of  personal  or  domestic  use,  especially 
such  as  have  been  used  by  cholera  patients,  are  taken  or 
sent  from  an  infected  locality  shut  up  and  unexposed  to 
free  circulation  of  air,  they  might  be  the  means  of  convey- 
ing the  disease  to  any  distance. 

Only  two  of  the  scientific  questions  remained  now  to  be 
settled  j  but  these  were  important  ones,  and  gave  rise  to 
long  and  animated  discussions.  They  were  the  duration  of 
the  incubation  of  cholera,  and  the  subject  of  disinfection. 
The  discussion  on  each  was  very  interesting,  but  I  must  of 
course  limit  myself  to  the  conclusions  arrived  at.  As  re- 
gards the  duration  of  incubation,  the  conclusions  which  had 
been  adopted  at  Constantinople  were  affirmed  at  the  present 
Conference  by  thirteen  delegations,  one  delegation  voting 
in  the  negative,  and  four  abstaining  from  voting  altogether. 
They  are  as  follows.  In  almost  all  cases,  the  period  of  in- 
cubation, i.e.,  the  time  which  elapses  between  the  moment 
at  which  the  individual  receives  the  cholera  infection  and 
the  commencement  of  the  premonitory  diarrhoea,  or  the 
confirmed  cholera  (as  the  case  may  be),  does  not  exceed  a 
few  days — a  week  at  the  outside.  All  the  facts  which 
have  been  brought  forward  to  prove  a  longer  period  of 
incubation  have  related  to  cases  which  are  inconclusive, 
either  because  the  premonitory  diarrhoea  had  been  included 
in  the  period  of  incubation,  or  because  the  infection  might 
have  taken  place  after  departure  from  the  infected  loca- 
lity. Observation,  moreover,  shows  that  the  duration  of 
the  choleraic  diarrhoea,  which  has  been  termed  premonitory 
(which  must  not  be  confounded  with  every  diarrhoea  met 
with  at  cholera  times),  does  not  exceed  a  few  days ;  the 
facts  which  have  been  adduced  as  exceptional  not  being 
such  as  proved  that  the  cases  of  diarrhoea  so  prolonged 
were  really  of  a  choleraic  character,  or  were  capable  of  trans- 
mitting cholera  when  the  individual  afifected  had  been  with- 
drawn from  all  sources  of  infection.  The  question  concern- 
ing disinfection  put  to  our  Conference  stood  thus :  "  Are 
any  means  of  disinfection  known  by  which  the  generative 
or  contagious  principle  of  cholera  may  with  certainty  or 
with  some  chance  of  success  be  destroyed  or  deprived  of  its 
intensity  ?^^  A  very  short  discussion  rendered  it  obvious 
that  it  would  be  desirable  to  separate  this  question  into 
two,  and  take  separately  the  opinions  as  to  the  "  certainty" 
of  the  operation  of  disinfectants,  and  their  "  probable  suc- 
cess". This  having  been  done,  the  known  existence  of  any 
means  of  disinfection,  absolutely  certain  in  its  operation, 
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was  denied  by  twelve  delegations  and  affirmed  by  none-* 
seven  delegations  abstaining  from  voting;  on  the  other 
hand^  the  existence  of  means  of  disinfection  of  the  success- 
ful application  of  which  there  was  reasonable  probability 
was  asserted  by  fourteen  delegations  and  denied  only  by 
four^  no  delegation  abstaining.  Further  discussion  led  to 
the  following  unanimous  expression  of  opinion.  "  Science 
is  not  as  yet  acquainted  with  any  certain  and  specific  disin- 
fectants ;  consequently  the  Conference  recognises  the  great 
value  of  hygienic  measures^  as  aeration^  ablutions^  cleanli- 
ness in  every  form,  in  conjunction  with  the  employment  of 
substances  at  present  regarded  as  disinfectants. 

Four  sittings  had  been  occupied  with  these  preliminary 
questions,  and,  up  to  this  time,  as  you  will  have  seen,  the 
Conference  of  Vienna  was  substantially  of  full  accord  with 
that  of  Constantinople.  Before  proceeding  to  the  practical 
questions  which  came  next  for  discussion,  and  in  which  the 
two  Conferences  differed,  I  trust  I  may  be  permitted  to 
express  my  admiration  of  the  way  in  which  the  scientific 
work  of  the  Conference  of  Constantinople  had  been  done. 
Though  here  and  there  the  statements  contained  in  its 
reports  may  be  found  open  to  correction ;  though  now  and 
then  a  difficulty  is  leapt  over  rather  than  solved ;  the  fulness 
and  carefulness  of  its  investigations,  the  spirit  of  fairness 
and  truth  by  which,  as  I  believe,  these  were  pervaded,  and 
the  clear  and  logical  manner  in  which  the  conclusions  are 
presented,  deserve  the  warm  thanks  of  all  who  have  to 
travel  over  the  same  ground  of  epidemiological  inquiry. 
The  value  of  its  suggestions  of  a  hygienic  character  is  ad- 
mitted by  all. 

The  Conference  of  Constantinople  was  of  opinion  that,  as 
cholera  is  a  disease  of  the  East,  and  is  propagated  out  of 
the  East  by  human  intercourse  only,  it  might  be  practicable 
to  keep  it  altogether  out  of  Europe  in  future  by  more  ex- 
tended measures  of  quarantine  by  sea  and  land  than  had 
been  heretofore  attempted ;  and  it  proposed  for  this  pur- 
pose, as  the  Society  is  aware,  a  scheme — admirable  upon 
paper — which  required  the  establishment  of  strict  quaran- 
tine on  the  Bed  and  Caspian  Seas  and  Persian  Gulf,  with 
sanitary  cordons  along  the  Turco-Persian  and  Russo-Per- 
sian  frontiers,  and  on  the  side  of  Bokhara,  and  which  even 
involved  complete  temporary  interruption,  if  necessary,  of 
all  communications  between  Egypt  and  the  whole  basin  of 
the  Mediterranean.    The  scheme,  as  a  general  scheme,  had 
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neyer  been  put  in  execution^  and  was  indeed  in  great  part 
quite  inexecatable.  Its  object  was  limited  to  barring  the 
introduction  of  cholera  from  the  East  into  Europe ;  it  con- 
tained no  provisions  with  reference  to  the  extension  of 
cholera  in  Europe  itself. 

The  Conference  of  Vienna  was  not  called  upon  specifi- 
cally to  review  these  recommendations  of  the  Conference  of 
Constantinople ;  but  in  the  event  of  its  agreeing  (as  it  will 
have  been  seen  it  did  agree)  with  the  earlier  Conference, 
that  human  intercourse  was  the  great  channel  of  communica- 
tion of  cholera,  the  duty  next  assigned  to  it  was  to  con- 
sider and  determine  upon  practical  grounds^  and  from  the 
present  stand-point  of  international  relations,  what  measures 
of  restriction  on  that  intercourse  were  practicable  and  were 
likely  to  be  efficacious.^ 

The  questions  were 'put  before  it  separately  as  regards 
land  quarantines  or  sanitary  cordons,  maritime  quarantines, 
and  river  quarantines;  the  decision  on  the  last  would  ob- 
viously depend  on  the  decision  with  regard  to  the  two 
former. 

The  resolution  adopted  by  our  Conference  on  the  subject 
of  land  quarantines  was  as  follows :  That,  considering  that 
land  quarantines  are  inexeoutable  and  useless  in  face  of  the 
numerous  means  of  communication  which  increase  from  day 
to  day ;  and,  considering,  moreover,  the  grave  injury  which 
such  establishments  inflict  on  the  interests  of  commerce,  the 
Conference  is  of  opinion  that  they  should  be  abolished. 
Thirteen  delegations  voted  in  favour  of  this  resolution,  four 
only  (those  of  Prance,  Greece,  Portugal,  and  Servia)  against 
it ;  the  delegations  of  Luxemburg  and  Switzerland  abstained 
from  voting;  those  of  Egypt,  Turkey,  and  Spain  had  not, 
at  the  time  when  this  subject  was  before  us,  yet  taken  their 
places  in  the  Conference.  Up  to  a  certain  point,  there  was 
unanimity  of  opinion  among  the  delegates  assembled;  no 
one  contended  that  land  quarantines  could  be  maintained  on 
the  continent  of  Europe  wherever  a  railway  system  existed. 
The  controversy  was  as  to  the  practicability  of  their  main- 
tenance so  as  to  be  effective  barriers  to  cholera  under  other 
circumstances.  A  small  section  of  the  Conference  held  that 
there  were  circumstances  under  which  they  might  be  effec- 
tive; and,  before  the  above  resolution  w^s  put  to  the  vote, 
three  amendments  were  successively  proposed  and  negatived. 
The  first  of  these,  moved  by  M.  Milossavlevich,  the  delegate 
for  Servia,  and  supported  by  three  other  delegations,  was 
to  the  effect  that,  though  land  quarantines  were  hot  prac- 
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ticable  in  the  centre  of  Europe,  they  ought  to  be  established 
wherever  topographical  and  social  conditions  admitted.  The 
second,  brought  forward  by  M.  De  Ring,  delegate  of 
Prance,  and  supported  by  four  other  delegations,  admitted 
that  land  quarantines  were,  in  most  cases,  impracticable,  bat 
proposed  that  any  States  which  deemed  it  possible  to  guard 
efficiently  their  land  frontiers  by  quarantine  should  be  at 
liberty  to  do  so.  The  third  amendment,  moved  by  M. 
Orphanides,  the  delegate  for  Greece,  and  supported  also  by 
four  other  delegations,  proposed  that  Greece  and  Turkey 
should  be  excepted  from  the  general  condemnation  of  land 
quarantines,  on  the  ground  that  the  reasons  which  called 
for  the  rejection  of  those  establishments  in  Europe  generally 
did  not  apply  to  those  countries.  These  amendments  dis- 
posed of,  the  resolution  wholly  condemnatory  of  land 
quarantines  was  put  and  carried  by  a  majority  of  thirteen 
delegations  to  four,  as  I  have  above  stated. 

The  intention  of  this  communication  to  the  Society  being 
narrative,  it  would  be  out  of  place  to  enter  into  any  state- 
ment of  the  arguments  produced  to  the  Conference  on  one 
side  or  the  other  during  this  debate.  But,  as  M.  Fauvel, 
one  of  the  French  delegation,  but  who  had  not  arrived  at 
Vienna  at  the  time  the  above  discussion  took  place,  has 
since  taken  occasion  to  challenge  before  the  Academic  de 
M^decine  this  decision  of  our  Conference  so  far  as  it  relates 
to  Turkey  in  Asia,  and  to  state  that  the  land  quarantine 
established  there  (in  accordance  with  the  Constantinople 
plan)  is  of  incontestable  efficiency,  it  may  not  be  amiss  if 
I  stay  for  one  moment  to  give  you  an  account,  on  the  unim- 
peachable testimony  of  my  friend  Surgeon-Major  Colvill, 
Civil  Surgeon,  Baghdad,  who  himself  a  few  years  ago  went 
through  this  quarantine,  of  what  it  really  consists. 

"  On  my  way  from  England  last  autumn^',  says  he,  '^  to 
rejoin  my  appointment,  by  Russia  and  Persia,  I  had  to  spend 
ten  days  in  quarantine  on  the  frontier  at  Khanikin,  and  I 
can  best  give  an  idea  of  Turkish  quarantine  by  trying  to 
sketch  what  I  saw.  £[hanikin  is  a  town  of  about  two 
thousand  inhabitants.  Here  the  river  Diayalah,  crossed  by 
a  stone  bridge,  separates  Turkey  from  Persia,  and  at  the 
Persian  end  a  plot  of  ground  bounded  on  one  side  by  a 
canal  was  marked  out  as  the  qaarantine  camp;  and  here, 
for  two  months  before  my  arrival,  as  many  as  five  thousand 
travellers,  Asiatic  Russians,  Afghans,  and  Persians,  had  at 
the  same  time  been  encamped.  Each  company,  on  coming 
in,  was  supposed  to  pitch  its  tents  a  few  feet  apart  from  the 
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previous  arrivals,  though  the  people  mixed  freely  together. 
I  arrived  half  an  hour  before  midnight,  and  the  stench  from 
dead  quadrupeds  and  all  manner  of  abominations  was  fright- 
ful, but  that  was  not  all ;  for,  if  a  person  were  found  dead 
from  cholera,  his  company  had  to  begin  the  quarantine 
afresh,  the  result  being  that  no  sooner  was  the  breath  out 
of  the  dying  man  than  his  friends  scraped  a  hole  in  the 
ground  under  the  tent  and  pushed  him  in;  while,  after 
them,  another  company  would  arrive,  pitch  on  the  same 
ground,  and  probably  do  the  same.  In  one  case,  the  friends 
were  in  such  a  hurry  that  they  left  the  dead  man^s  beard 
protruding ;  the  jackals  came,  and  next  morning  his  bare 
jaw-bones  were  sticking  through  the  ground.  No  account 
is  kept  of  the  arrivals,  and  no  care  whatever  is  taken  of  the 
travellers ;  but  that  is  no  fault  of  the  sanitary  officers,  for 

they  have  not  the  means I  was  very  much  struck 

with  the  energy  and  perseverance  of  the  European  officer 
here;  but  what  could  he  do,  single-handed,  amongst  five 
thousand  constantly  coming  and  going  men  from  the  North, 
not  by  any  means  in  the  best  of  temper,  and  whose  language 
he  could  not  understand  ?  The  provisious  purchased 
through  intermediates  were  dear.  This  camp,  varying  from 
three  thousand  to  five  thousand,  was  simply  a  hot-bed  of 
disease;  while  it  did  not  prevent  cholera  from  entering 
Turkey  by  that  road,  for  it  appeared  at  Kizil  Robut,  a  vil- 
lage of  about  eight  hundred  inhabitants,  sixteen  miles  on 
the  way  towards  Baghdad,  and  for  ten  days  five  to  six 
people  died  daily ;  and  yet  this  camp,  behind  the  disease, 
was  kept  up  for  a  couple  of  months  after  that,  while  no 
quarantine  was  established  between  Kizil  Robut  and  the 
interior,  that  is,  towards  Baghdad.^'* 

The  Conference  had  now  arrived  at  the  important  subject 
of  maritime  quarantine — one  on  which  there  was  found  to 
exist,  as  was  anticipated,  wide  diflTerence  of  opinion,  and 
which  gave  rise  to  long  and  animated  discussions,  prolonged 
altogether  over  nine  sittings.  The  questions  concerning  it 
had,  in  view  of  their  difficulty  and  importance,  been  referred, 
on  the  motion  of  Professor  Hirsch,  at  one  of  the  previous 
sittings  of  the  Conference,  to  a  committee  for  examination 
and  report  in  the  first  instance ;  and  it  was  on  the  report 
of  this  committee  that  the  discussion  in  the  Conference  it- 
self was  opened.  It  was  at  this  moment  that  the  delegates 
from  Egypt  and  Turkey  first  took  their  places  in  the  assem- 

*  Trans.  Medical  and  Physical  Society  of  Bombay,  N.S.,  No.  xi,  1871* 
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bly^  and  that  the  French  delegation^  which  had  heretofore 
been  represented  solely  by  the  Baron  de  King,  was  rein- 
forced by  the  arrival  of  M.  Fanvel  and  M.  Proust.  All 
States  except  Spain,  the  delegates  of  which  did  not  arrive 
till  towards  the  close  of  the  Conference^  were  represented 
throaghout  the  debates  which  ensued. 

It  would  be  impossible^  without  taking  up  far  too  much 
of  the  Society's  time^  to  follow  the  course  of  the  discussions 
day  by  day ;  it  must  suffice  to  give  a  summary  of  the  con- 
clusions arrived  at.  The  resolutions  which  the  committee 
in  its  report  put  before  the  Conference  for  adoption  were 
four  in  number ;  two  relating  to  maritime  quarantine  as  a 
barrier  to  the  progress  of  cholera  from  Asia  to  Europe, 
Europe  itself  being  at  the  time  free  from  the  disease ;  and 
two  relating  to  maritime  quarantine  considered  as  a  means 
of  preventing  the  communication  of  cholera  from  one  Euro- 
pean State  to  another.  Under  the  former  circumstances, 
the  committee  held  that  quarantine  by  sea  might  be  useful ; 
under  the  latter,  that  it  was  useless,  and  ought  to  be  super- 
seded by  more  practicable  measures.  With  the  view  of 
preventing  fresh  incursions  of  cholera  into  Europe,  the  com- 
mittee proposed  a  general  approval  of  the  quarantine  which 
had  been  adopted  in  the  Bed  Sea  on  the  recommendation 
of  the  Conference  of  Constantinople,  and  the  quarantines 
which  had  been  recommended  by  the  same  Conference,  but 
which  had  not  been  adopted,  on  the  Caspian  (which,  how- 
ever, the  delegates  of  Russia  formally  announced  to  the 
present  Conference  the  intention  of  their  Government  to 
establish) ;  with  the  reservation  that  all  these  quarantines 
must  be  organised  in  a  complete  and  satisfactory  manner, 
in  conformity  with  the  strictest  principles  of  hygifene.  As 
regards  European  ports^  when  cholera  had  once  established 
itself  on  the  continent  of  Europe,  the  committee  recom- 
mended the  entire  abolition  of  any  measures  of  quarantine, 
and  the  substitution  for  them  of  a  system  of  medical  inspec- 
tion differing  in  some  of  its  details  from,  but  entirely  agree- 
ing in  principle  with,  the  system  in  ^se  in  Great  Britain, 
Norway^  Sweden,  and  Denmark. 

It  was  the  latter  proposals  which  were  the  great  subject 
of  contest.  The  chief  ground  taken  by  the  committee,  in 
recommending  the  abolition  of  quarantine  in  European 
ports,  was  that  the  unrestricted  land-communication  sub- 
sisting all  over  the  Continent  took  from  them  whatever 
value  they  might  otherwise  be  thought  to  have :  "  Centre  le 
cholera  qui  a  franchi  les  points  principaux  de  son  irruption^ 
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les  quarantaines  dans  les  ports  de  VEarope  continentale  sont 
inubiles,  va  que  les  communications  par  terre  leur  otent  toute 
valeur/'  The  proposition  thus  formulated  was  met  by  an 
amendment  moved  by  M.  Fauvel,  as  follows:  "Quandle 
cholera  r^gne  en  Europe^  les  quarantaines  maritimes  perdent 
en  g^n^ral  beaucoup  de  leur  efficacit^  k  raison  des  com- 
munications par  terre.  Oependant  on  ne  saurait  dire  qu'  elles 
soient  devenues  enti^rement  inutiles.''  Issue  being  joined 
on  these  different  propositions^  that  of  the  committee  was 
adopted  by  the  Conference  by  the  vote  of  12  delegations 
against  8.  The  significance  of  the  vote,  however,  can  only 
be  estimated  by  an  analysis  of  the  division.  The  States 
which  constituted  the  majority  were  Great  Britain,  Ger- 
many, Bussia,  Austria,  Hungary,  Italy,  Belgium,  Holland, 
Denmark,  Sweden,  Norway,  and  Persia ;  all  of  them  States 
with  important  maritime  relations.  Of  the  States  constitut- 
ing the  minority,  France,  Turkey,  Greece,  Portugal,  and 
Egypt  were  the  only  ones  having  any  maritime  relations  at 
all;  the  remaining  three  were  Luxembourg,  Switzerland, 
and  Servia.  Of  States  of  the  first  rank  every  one  except 
Prance  was  for  the  sweeping  away  of  quarantines  in  Europe, 
and  France,  as  I  shall  have  occasion  immediately  to  notice, 
except  for  her  Mediterranean  ports,  seemed  scarcely  pre- 
pared to  defend  them. 

The  following  is  briefly  the  proceeding  that  the  Con- 
ference recommended  should  be  substituted  in  European 
ports  for  quarantine : 

Begulations  fob  Medical  Inspection. 

1.  Local  authorities  in  every  port  for  the  execution  of 
these  regulations ;  such  authorities  to  be  kept  always  ofi&ci- 
ally  informed  respecting  cholera  in  other  ports. 

2.  Immediate  free  pratique  to  all  vessels  arriving  from 
non-infected  ports,  which  vessels,  on  the  oath  of  the  cap- 
tain, had  not  during  their  voyage  touched  at  any  inter- 
mediate suspected  port,  nor  communicated  with  any  infected 
ship,  and  on  board  which  there  had  not  been  any  case, 
suspected  or  confirmed,  of  cholera. 

3.  Medical  inspection,  as  soon  ad  possible  after  the  arrival, 
of  all  ships  arriving  from  suspected  or  infected  ports,  as 
well  as  of  ships  coming  from  non-suspected  ports,  but  which 
had  during  the  voyage  touched  at  any  suspected  port,  or 
had  communication  with  any  infected  ship,  or  in  which  there 
had  been  any  suspicious  case  of  cholera  sickness,  or  death. 

4.  Immediate  free  pratique  to  the  ship  and  everything  in 
it,  whenever  it  appeared  from  this  inspection  that  there  was 
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no  actual  cholera,  or  suspected  cholera,  on  board ;  except 
when  there  had  been  such  cases  during  the  voyage,  under 
which  circumstances  the  ship  itself,  the  crew,  and  passengers, 
their  clothes  and  goods,  must  undergo  disinfection  before 
being  admitted  to  pratique. 

5.  If  on  the  inspection  there  were  found  any  case  of 
cholera  on  board,  or  of  suspected  cholera,  or  any  corpse  of  a 
person  suspected  to  have  died  of  cholera,  (1)  immediate 
removal  of  the  sick  (if  any)  to  hospital,  and  immediate 
burial  of  corpses  (if  any)  either  in  the  sea  with  usual  pre- 
cautions, or  inland  after  disinfection ;  (2)  disinfection  of  the 
crew  and  passengers  found  to  be  unaffected,  and  of  their 
clothing  and  goods ;  and  (3)  disinfection  of  the  ship  itself. 
To  those  unaffected  free  pratique  to  be  accorded,  with  their 
clothes  and  goods,  as  soon  as  the  disinfection  had  been  ac- 
complished. 

6.  Free  pratique  to  all  merchandise,  except  to  rags  and 
other  objects  of  a  susceptible  kind,  which  must  first  under- 
go a  radical  disinfection. 

The  only  important  point  in  which  the  above  regulations 
differ  from  those  which  have  been  for  some  time  in  force  in 
the  United  Kingdom  is  in  some  of  the  provisions  respecting 
disinfection,  and  especially  personal  disinfection ;  provisions 
which  T  think  I  may  say  it  was  not  designed  to  make  bind- 
ing on  countries  which  might  take  exception  to  them,  and 
which  were  chiefly  introduced  to  meet  the  susceptibilities  of 
populations  in  countries  in  which  quarantine  had  been  long 
in  use,  and  in  which  a  confidence  was  felt  by  the  public  in 
the  particular  provisions  referred  to,  which  it  would  be  im- 
politic to  disregard. 

In  the  course  of  the  discussion  which  had  taken  place,  it 
had  become  evident  that  from  some  of  the  States  repre- 
sented ifc  was  hopeless  to  expect,  whatever  the  recommenda- 
tion of  the  Conference  might  be,  that  they  would  be  pre- 
pared to  give  up  at  once  their  quarantine  system.  On  the 
other  hand,  the  views  held  by  at  least  some  of  the  advocates 
of  quarantine  appeared  to  have  undergone  considerable 
modification  tending  to  improvement  in  the  practice  of  that 
system,  and  there  was  some  reason  to  believe  that  the  most 
important  of  the  States  still  upholding  quarantine — Prance — 
would  be  found  ready  virtually  to  discontinue  that  system 
in  its  northern  ports,  provided  it  were  not  called  upon  to 
do  this  at  present  in  its  Mediterranean  ports.  Under  these 
circumstances  it  was  determined,  with  a  view  of  arriving  at 
an  understanding  which  might  be  the  basis  of  such  an  inter- 
national convention  as  the  Conveners  of  the  Conference 
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desired^  to  propose  a  sclieme  of  modified  quarantine  which 
it  might  be  at  the  option  of  the  States,  who  should  for  the 
present  decline  to  accept  the  system  of  medical  inspection,  to 
adopt.  Accordingly,  a  set  of  quarantine  regulations, 
abridging  the  period,  and  considerably  modifying  the  prac- 
tice, of  quarantine,  as  heretofore  carried  out  in  Europe  gener- 
ally^  was  prepared,  which  might  as  an  alternative  be  ac- 
cepted by  any  State  entering  into  the  convention. 

The  question  of  river  quarantine  did  not  occupy  the 
Conference  long.  It  was  decided  unanimously  (Turkey, 
Egypt,  and  Servia,  abstaining  from  voting)  that  the  reasons 
brought  forward  to  show  land  quarantines  to  be  impractic- 
able and  useless  for  preventing  the  extension  of  cholera 
were  equally  valid  against  quarantines  on  rivers  in  their 
course ;  but  that  to  ports  at  the  mouth  of  rivers,  or  ports 
which,  though  higher  up  rivers,  were  virtually  sea-ports,  as 
London,  Antwerp,  etc.,  the  measures  recommended  with 
reference  to  medical  inspection  or  maritime  quarantine,  as 
the  case  might  be,  were  applicable.  To  certain  ports  of 
the  Danube  however — not  sea-ports — the  system  of  medical 
inspection  was  deemed  to  be  applicable. 

The  Conference  had  now  reached  the  third  chief  subject 
of  its  programme,  viz.,  the  consideration  of  the  proposal 
for  establishing  at  Vienna  a  permanent  International  Sani- 
tary Commission  for  the  more  complete  study  of  epidemic 
diseases  and  the  means  of  preventing  their  spread.  This 
subject  had,  like  that  of  maritime  quarantine,  been  referred 
in  the  first  instance  to  a  committee  to  consider  and  re- 
port on.  In  the  original  programme  submitted  to  the  Con- 
ference, the  question,  whether  such  permanent  Commission 
might  not  exercise  certain  executive  functions,  had  been 
left  open;  but  the  scheme  which  the  committee  recom- 
mended wisely  discarded  this  idea,  and  was  in  favour  of  a 
Commission  of  a  purely  scientific  character.  Assuredly  no 
proposal  not  so  limited  would  have  been  listened  to ;  but  the 
members  of  the  Conference  were  all  of  accord  in  desiring  to 
see  a  Commission  of  scientific  inquiry  established.  The  prac- 
ticability of  doing  it  involved  considerations  which  could 
only  be  determined  by  the  several  States  themselves.  The 
Conference  proposed  that  the  Commission  should  be  a 
medical  one,  and  make  the  etiology  and  prophylaxy  of 
cholera  its  chief  subject,  with  power  to  include  within  the 
range  of  its  investigations  other  epidemics  also,  yellow  fever 
and  plague  being  especially  indicated.      It  was  proposed 


570  INTERNATIONAL    SANITABT   CONFERENCE. 

that  it  should  prepare  programmes  of  scientific  observations 
and  researches  on  these  subjects,  to  be  carried  on  on  a  uni- 
form plan  by  the  several  States.  It  was  to  keep  accurate 
account  of  the  progress  of  any  of  these  epidemics^  being  kept 
informed  by  the  several  Governments,  through  their  sanitary 
authorities,  in  all  matters  relating  to  the  subjects  under  in- 
vestigation. In  countries  in  which  there  was  no  organised 
sanitary  service^  it  was,  with  the  consent  of  the  Govern- 
ment concerned^  to  institute  inquiries  and  investigations 
under  its  own  direct  superintendence.  It  was  to  publish, 
of  course^  the  results  of  its  labours.  Of  the  various  ques- 
tions with  regard  to  cholera  and  other  epidemics  as  yet 
waiting  solution  which  the  Commission  would  be  expected 
to  take  up,  examples  were  presented.  But  other  oppor- 
tunities of  bringing  this  subject  before  the  attention  of  the 
Society  will  occur,  should  the  desire  of  assembling  the  Com- 
mission ever  be  realised. 

A  fourth  division  of  the  programme  had  reserved  to  the 
Conference  the  consideration,  if  it  saw  fit,  of  quarantine  as 
against  other  epidemics  than  cholera.  But  after  thirty  days 
of  almost  incessant  work,  the  Conference  was  tired ;  its 
members  were  anxious  to  disperse.  It  spent  one  morning 
in  hearing  some  communications — notably  a  most  interest- 
ing one  from  M.  Fauvel— on  yellow  fever,  but  decided  to 
leave  the  consideration  of  the  subject  to  the  International 
Sanitary  Commission  which  it  desired  to  see  convoked. 

Thus  ended  the  International  Sanitary  Conference  of 
Vienna.  If,  as  the  President,  the  Baron  von  Gagem,  ob- 
served in  his  concluding  address,  it  did  not  arrive  at  the 
complete  accord  in  practical  measures  which  had  been  de- 
sired, it  had  at  least  made  a  first  step  towards  it.  In  the 
Convention  which  will  probably  be  signed,  there  is  no  doubt 
that  the  system  of  medical  inspection,  as  replacing  the  anti- 
quated system  of  maritime  quarantine,  will  be  accepted  by 
all  the  first-class  States  in  Europe,  with  the  single  exception 
of  France ;  and  it  may  possibly  be  partially  accepted  even 
by  France.  The  four  second-class  maritime  States  at  pre- 
sent unwilling  to  accept  it  ultimately  must  come  in.  In 
the  meanwhile,  the  Conference  has  not  already  been  useless 
in  the  moral  support  it  has  given  to  nations,  like  Italy  and 
Austria,  which,  anxious  as  they  are  to  emancipate  them- 
selves from  a  system  which  has  proved  not  merely  useless 
and  delusive,  but  highly  expensive  and  mischievous,  have 
yet  so  far  to  take  account  of  the  susceptibilities  of  their 
populations  as  to  render  such  support  of  value  to  them. 
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